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I (54) llfie: TRI-ARYL AOD DERXVATT/ES AS PPAR RECEPTOR LIGANDS 



(57) Abstract 

This invention is directed to triaiyl 
acid derivatives of formula (I) and their 
phannaceutical compositions as PPAR 
ligand receptor binders. The PPAR ligand 
receptor binders of this invention are useful 
as agonists or antagonists of the PPAR 
, receptor. In formula (1). (a), (b). and (c) are 
independently aryl. fused arylcycloaUccnyl, 
fused arylcycloalkyl. fused arylheterocyclenyl, 
fused arylheterocyclyl. heteroaryl. fused 
hetcroarylcycloalkemyl, fused heteroarylcy' 
cloalkyl. fused heteroaryUietcrocyclenyl. or 
I fused heteroarylhetcrocyclyl; A is -0-. 
^O,, -SO2-, -NRi3-. -C(0>-. -NCRi4)C(0)-. 
1 -^(O)N(RisK -N(Ru)C(0)N(Ri3)-. 
-C(Ri4)-N-, (d), (c), (f) a chemical bond, 
(g) or (h); B is -0-, -S-. -SO-. -50t-, 
I -MR I?-, a chemical bond, ethynylenc, -C(OK 
j ^(Ri8)C(0K or -C(0)NRis-; D is -0-. 

-^19-, a chemical bond, etoynyiene, 
l-C(OK -N(R2d)C(0)-, or -C(O)N(R30>-; 
I E is a chemical bond oc an ethylene group; 
I Z is R11O2C-, RiiO<>-, cydOHmidc. -CN. 
I RaiOiSHNCO-, RajOiSHN-. (R2i)2NCO-, 
R2iO-2,4-thiazolidmedionyl, or tecrazolyl. 
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nU-ARYL ACm DERIVATIVES AS PPAR RECEPTOR UGANDS 

Background of the Invention 
This invention is directed to the use of triaryl acid derivatives and their pharmaceutical 
5 compositions as PPAR ligand receptor binders. The PPAR Hgand receptor buiders of this invention are 
useful as agonists or antagonists of the PPAR receptor. 

Field of the Invention 

Peroxisome proliferator-activated receptors (PPAR) can be subdivided into three subtypes, 

10 namely: PPARo, PPAR5, and PPARy. These are encoded by different genes (Motofima, Cell Structure 
and Function, 18:267-277, 1993). Moreover, 2 isoforms ofPPARy also exist, PPARyrandyi. These 2 
proteins differ in their NHj -tenninal-30 amino acids and are the result of alternative promoter usage and 
differential mRNA splicing (Vidal-Puig, Jimenez, Linan, Lowell, Hamann, Hu, Spiegelman, Flier, 
Moller, J. Clin. Invest., 97:2553-2561, 1996). 

1 5 Biological processes modulated by PPAR are those modulated by receptors, or receptor 

combinations, which are responsive to the PPAR receptor Hgands described herein. These processes 
include, for example, plasma lipid transport and fatty acid cataboiism, regulation of insulin sensitivity and 
.blood glucose levels, which are involved in hypoglyceraia/hyperinsulinism (resulting from, for example, 
abnormal pancreatic beta cell function, insulin secreting tumors and /or autoimmune hypoglycemia due to . 

20 autoantibodies to insulin, die insulin receptor, or autoantibodies that are stimulatory to pancreatic beta 
cells), macrophage differentiation which lead to the fonnation of atherosclerotic plaques, inflammatory 
response, carcinogenesis, hyperplasia or adipdcyte differentiation. 

ObesiQ^ is an excessive accumulation of adipose tissue. Recent work in this area indicates that 
PPARy plays a central role in the adipocyte gene expression and differentiation. Excess adipose tissue is 

25 associated with the development of serious medical conditions, for example, non-insulin-dependent 
diabetes meilitus (NIDDM), hypertension, coronary artery disease, hyperlipidemia and certain 
malignancies. The adipocyte may also influence glucose homeostasis through the production of tumor 
necrosis factor a (TNFa) and other molecules. 

. Non-insulin-dependent diabetes meilitus (NIDDM), or Type II diabetes, is the more common 

30 fomn of diabetes, with 90-95% of hyperglycemic patients experiencing this form of the disease. In 

NIDDM there appears to be a reduction in the pancreatic (3-cell mass, several distinct defects in insulin 
secretion or a decrease in tissue sensitivity to insulin. The symptoms of this form of diabetes include 
fatigue, frequent urination, thirst, blurred vision, frequent infections and slow healing of sores, diabetic 
nerve damage and renal disease. 
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Resistance to the metabolic actions of insulin is one of the key features of non-insulin dependent 
diabetes fNIDDM). Insulin.resistance is characterised by impaired uptake and utilization of glucose in 
insulin-sensitive target organs, for example, adipocytes and skeletal muscle, and by impaired inhibition of 
hepatic glucose output. The functional insulin deficiency and the failure of insulin to supress hepatic? 
S glucose output results in fasting hyperglycemia. Pancreatic p-ceils compensate for the insulin resistance 
by secreting increased levels of insulin. However, the P-cells are unable to maintain this high output of 
insulin, and, eventually, the glucose-induced insulin secretion falls, leading to the deterioration of glucose 
homeostasis and to the subsequent development of overt diabetes. 

Hyperinsulinemia is also linked to insulin resistance, hypeitriglyceridaemia and increased plasma 
1 0 concentration of low density lipoproteins. The association of insulin resistance and hyperinsulinemia 
with these metabolic disorders has been termed ''Syndrome X" and has been strongly linked to an 
increased risk of hypertension and coronary artery disease. 

Metformin is known in the art to be used in the treatment of diabetes in humans (US Patent No. 
3,174,901). Metformin acts primarily to decrease liver glucose production. Troglitazone® is known to 
15 work primarily on enhancing die ability of skeletal muscle to respond to insulin and take up glucose. It is 
known that combination therapy comprising metformin and troglitazone can be used in the treatment of 
abnormalities associated with diabetes (DDT 3:79-88, 1998). 

PPAR y activators, in particular Troglitazone®, have been found to convert cancerous tissue to 
normal cells in liposarcoma, a tumor of fat (PNAS 96:395 1-3956, 1 999). Furthermore, it has been . 
20 suggested that PPAR y activators may be useful in the treatment of breast and colon cancer (PNAS 
95:8806-8811, 1998, Nature Medicine 4:1046-1052, 1998). 

Moreover, PPARy activators, for example Troglitazone®, have been implicated in the treatment 
of polycystic ovary syndrome (PCO). This is a syndrome in women that is characterized by chronic 
anovulation and hyperandrogenism. Women with diis syndrome often have insulin resistance and an 
25 increased risk for the development of noninsulin-dependent diabetes mellitus. (Dunai^ Scott, Finegood, 
Quintana, Whitcomb, J. Clin. Endocrinol. Metab., 81 ^3299, 1996. 

Furthermore, PPARy activators have recently been discovered to increase the production of 
progesterone and iiihibit steroidogenesis in granulosa cell cultures and therefore may be useful in die 
treatment of climacteric, (United States Patent 5,8 14.647 Urban ct al. September 29, 1998; B. Lohrkc ct 
30 al. Journal of Edocrinology, 159, 429-39, 1998). Climacteric is defined as the syndrome of eridocrine, 
somadc and psychological changes occurring at the termination of the reproductive period in the female. 

Peroxisomes are cellular organelles which play a role in controlling the redox potential and 
oxidative stress of cells by metabolizing a variety of substrates such as hydrogen peroxide. There are a 
number of disorders associated with oxidative stress. For exampie, inflammatory response to tissue 
35 injury, pathogenesis of emphysema, ischemia-associated organ injury (shock), doxorubicin-induced 
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cardiac injury, drug-induced hepatotoxicity, atherosclerosis, and hyperoxic lung injuries, are each 
associated with the production of reactive oxygen species and a change in the reductive capacity of the 
cell. Therefore, it is envisaged that PPARa activators, among other things, regulate the redox potential 
and oxidative stress in cells, would be effective in the treatment of these disorders (Poynter et a!, J. Bipl. 
Chem. 273, 32833-41, 1998). 

It has also been discovered that PPARa agonists inhibit NFicB-mediated transcription thereby 
modulating various inflammatory responses such as the inducible nitric oxide synthase (NOS) and 
cyclooxygenase.2 (COX-2) enzyme pathways (Pineda-Torra, 1. T al, 1999. Curr. Opinion in Lipidology, 
1 0, 1 5 1 -9 ) and thus can be used in the therapeutic intervention of a wide variety of inflammatory diseases 
and other pathologies (Colville-Nash, et al., Journal of Immunology, 161, 978-84, 1998; Staels et al. 
Nature, 393, 790-3, 1998). 

Peroxisome proliferators activate PPAR , which in turn, acts as a transcription factor, and causes 
differentiation, cell growth and proliferation of peroxisomes. PPAR activators are also thought to play a 
role in hyperplasia and carcinogenesis as well as altering the enzymatic capability of animal cells, such as 
rodent cells, but these PPAR activators appear to have minimal negative effects in human cells (Green, 
Biochem. Phann. 43(3):393, 1992), Activation of PPAR results in the rapid increase of gamma glutamyl 
transpeptidase and catalase. 

PPARa is activated by a number of medium and long-chain fatty acids and is invohred in 
stimulating ^-oxidation of fatty acids m tissues such as liver, heart, skeletal muscle, and brown adipose 
tissue (Isseman and Green, supra; Beck et al^ Proc. R. Soc. Lond; 247:83-87, 1992; Gottlicher et al, 
Proc: NatL Acad. Sci. USA 89:4653-4657, 1992). Pharmacological PPARa activators, for example 
fenofibrate, clofibrate, genfibrozil, and bezafibrate, are also involved in substantial reduction in plasma, 
triglycerides along with moderate reduction in LDL cholesterol, and they are used particiilariy for the 
treatment of hypertriglyceridemia, hyperlipidcmia and obesity. PPARa is also knovm to be involved in 
inflammatory disorders. (Schoonjans, IC, Current Opionion in Lipidology, 8, 159-66, 1997), 

The human nuclear receptor PPAR5 has been cloned from a human osteosarcoma.cell cDNA 
library and is fiiUy described in A. Schmidt et al.. Molecular Endocrinology, 6:1634-1641 (1992), the 
contents of which are hereby incorporated herein by reference. It should be noted tiiat PPAR5 is also 
referred to in the literature as PPARp and as NUCl, and each of these names refers to the same receptor. 
For example, in A. Schmidt et al.. Molecular Endocrinology, 6: pp. 1634-1641, 1992, the receptor is 
referred to as NUC 1 . PPAR5 is observed in both embryo and adult tissues. This receptor has been 
reported to be involved in regulating the expression of some fat-specific genes, and plays a role in the 
adipogenic process (Amri, E. et al., J. Biol. Chem. 270, 2367-71, 1995). 

Atherosclerotic disease is known to be caused by a number of factors, for example, hypertension, 
diabetes, low levels of high density lipoprotein (HDL), and high levels of low density lipoprotein (LDL). 
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In addition to risk reduction via effects on plasma lipid concentrations and other risk Factors, PPARa 
agonists exert direct atheroprotective effects (Frick, M. H.,et al. 1 997...Circulaiion 96:2137-2143, de 
Faire, et al. 1997. Cardiovasc. Drugs Ther. 1 1 Suppl 1:257-63:257-263). 

5 It has recently been discovered that PPARS agonists are useful in raising HOL levels and 

therefore useful in treating atherosclerotic diseases. (Leibowitz et al.; WO/9728149). Atherosclerotic 
diseases include vascular disease, coronary hean disease, cerebrovascular disease and peripheral vessel 
disease. Coronary heart disease includes CHD death, myocardial infarction, and coronary 
revascularization. Cerebrovascular disease includes ischemic or hemorrhagic stroke and transient 

10 ischemic attacks. - 

PPARy subtypes are involved in activating adipocyte differentiation, and are not involved in 
stimulating peroxisome proliferation in the liver. Activation of PPARy is implicated in adipocyte 
differentiation through the activation of adipocyte-specific gene expression (Lehmann, Moore, Smith- 
Oliver, Wilkison, Willson, Kliewer, J. BioL Chem., 270:12953-12956, 1995). The DNA sequences for 

1 5 the PPARy receptors are described in Elbrecht et al., BBRC 224;43 1 -437 (1996). Although peroxisome 
proliferators, including fibrates and fatty acids, activate the transcriptional activity of PPAR's, only 
prostaglandin Ji derivatives such as the arachidonic acid metabolite l5-deoxy-delta'^,14 -prostaglandin Ji 
(ISd-PGJ2) have been identified as natural tigands specific for the PPARy subtype, which also binds 
thiazolidinediones.This prostaglandin activates PPARy-dependent adipogenesis, but activates PPARa 

20 only at high concentrations (Forman, Tontonoz, Chen, Brun, Spiegelman, Evans, Cell, 83:803-812, 1995; 
Kliewer,. Lenhard; Wilson, Patel, Morris, Lehman, Cell, 83 :8 1 3-8 1 9, 1 995). This is further evidence that 
the PPAR family subtypes are distinct from one another in their pharmacological response to ligands. 

It has been suggested that compounds activating both PPARa and PPARy should be potent 
hypotrigiyceridemic drugs, which could be used in the treatment of dyslipidemia associated with 

25 aAerosclerosis, noininsulin dependent diabetes meIlitus,Syndrome X,i (Staels, B. et al^ Curr. Pharm. 
Des^ 3 (1), 1-14 (1997)) and familial combined hyperliptdemia (FCH). Syndrome X is tiie syndrome 
characterized by an initial insulin resistant state, generating hy{>erinsulinaemia, dyslipidaemia and 
impaired glucose tolerance, which can progress to non-insulin dependent diabetes mellitus (Type II 
diabetes), characterized by hyperglycemia. FCH is characterized by hypercholesterolemia and 

30 hypertriglyceridemia within the same patient and family. 

The present invention is directed to a series of compounds that are useful in modulating PPAR 
receptors, as well as to a number of other pharmaceutical uses associated therewith. 

Summary of the Invention 
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This invention provides new aromatic compounds and pharmaceutical compositions prepared 
therewith that are PPAR ligand receptor binders, and which are useful as agonists or antagonists of Che 
PPAR receptors. The invention also includes the discovery of new uses for previously known compounds. 

The compounds for use according to the invention, including the new compounds of the present 
5 invention, are of Formula I . 
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20 
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or 




wherein: 



a) 



Arm 

, and ^- — ^ are independently aryl, fused aryicycloalkenyl, fused arylcycloaikyl, 
fused arylheterocyclenyi, fused arylheterocyclyl, heteroaryl, fused heteroaryicycloalkenyl, fused 
heteroarylcycloalkyl, fiised heteroarylheterocyclenyl, or fused hetcroarylheterocyclyl; 
A is -S-, -SO.. .SO:-, -NR,3., -C(OK -N(Ru)C(OK .C(0)N(Ri5K -N(Rm)C(0)N(R,5)-, -C(Ru)=N-, 





—OH 



15 



a chemical bond, 

Ri4 O Ri5 



g 

Rl6 



15 



g 

Rl6 



Rl4 



•15 



h 
Rl6 



N— M 



^O— . or 



Rl4 Rl5 



'h 

Rl6 Rl6 
B is-O-, -S-, -SO-, -SOr, -NRir, a chemical bond, ethynylene, -C(0>,-N(R|8)C(0)-, or -C(0)NR,r; 
D is-O-, -S-, -NR|9-. a chemical bond, ethynylene, -C(OK -N(R2o)C(0>, or-C(0)N(R2fl)-; 
E is a chemical bond or an ethylene group; 
a is 0-4; 
bis 0-4; 
CIS 0-4; 
d is 0-5; 
e is 0-4; 
fisO.6; 
gisM; . 
hisM; 
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Ri. Rj, Rj, R7, R9, and Rii, are independently hydrogen, halogen, alkyi, carboxyl, alkoxycarbony! or 
aralkyl; 

R2, R4, R«, R«, Rio and R12, are independently -(CH2)q-X; 
q is 0-3; 

5 X is hydrogen, halogen, alkyl, alkenyi, cycloaikyl, heterocyclyl, aiyl, heteroaryl, aralkyl, heteroaralkyl, 
hydroxy, alkoxy, aralkoxy, heteroaraikoxy, carboxyl, alkoxycarbonyl, tetrazoiyl, acyl, acylHNSOr, - 

SR23,Y^YVorY^Y'^NCO-; 

Y^ and Y^ are independently hydrogen, alkyl, aryl, aralkyl or heteroaralkyl, or one of Y^ and Y^ is 

hydrogen or alkyl and the other of Y ^ and Y^ Is acyl or aroy I; 
10 Y' and Y* are independently hydrogen, alkyl, aryl, aralkyl or heteroaralkyl; 

Z Is R21O2C-, RjiOC-, cyclo-imide, OI, R21O2SHNCO-, RiASHN-, (Kzih^CO-, RzjO- 2,4- 
thiazolidinedionyl, or tetrazoiyl; and 

,Ri9and R21 are indepwidently hydrogen, alkyl, aryl, cycloaikyl, or aralkyl; 

Ri3, Ri7, Ri9 and R23:are independently R22OC-, R22NHOC-, hydrogen, alkyl, aiyl, heteroaryl, cycloaikyl, 
15 heterocyclyl, heteroaralkyl, or aralkyl; 

R14, Ri5, Ri6» Ris andRa are.independently hydrogen, alkyl, aralkyl, carbonyl, or alkoxycarbonyl; 

or R14, and R15 taken togedier with the carbon and nitrogen atoms through which they are linked form a 5 

or 6-merabered azaheterocyclyl group; or 

when a is 2-4, then vicinal R| radicals taken together with the carbon atoms to which the Ri radicals are 
20 linked form an ethylene group;or 

when b is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 radicals are 
linked form an ethylene group; or 

when c is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 radicals are 
linked form an ethylene group; or 
25 when d is 2-5, then vicinal R7 radicals taken together with tiie carbon atoms to which the R7 radicals are 
linked form an ethylene group; or 

when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 radicals are 
linked form an ethylene group; or 

when f is 2-6, then vicinal Ru radicals taken together with the carbon atoms to which the Rn radicals are 
30 linked form an ethylene group; and 

R22 is hydrogen, alkyl, aryl, heteroaryl, cycloaikyl, heterocyclyl, heteroaralkyl, or aralkyl; or 

a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate thereof 



DETAILED DESCRIPTION OF THE INVENTION 
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As employed above and throughout the disclosure, the following terms, unless otherwise 
indicated, shall be understood to have the following meanings: 

Definitions 

5 In the present specification, the term "compounds for use according to the invention", and 

equivalent expressions, are meant to embrace compounds of general Formula (I) as hereinbefore 
described, which expression includes the prodrugs, the pharmaceutically acceptable salts, and the 
solvates, e.g. hydrates, where the context so permits. Similarly, reference to intermediates, whether or not 
they themseives are claimed, is meant to embrace their salts, and solvates, where the context so permits. 
10 For the sake of clarity, particular instances when the context so permits are sometimes indicated in the 
text, but these instances are purely illustrative and it is not intended to exclude other instances when the 
context so permits. 

"Prodrug" means a compound which is convertible in vivo by metabolic means (e.g. by 
hydrolysis) to a compound of Formula (I), including N-oxides thereof. For example an ester of a 
1 5 compound of Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the 
parent molecule. Alternatively an ester of a compound of Formula (I) containing a carbo^Qr group may be 
convertible by hydrolysis in vivo to the parent molecule. 

"Patient" includes both human and other mammals. . . 
"Chemical bond** means a direct single bond between atoms. 
20 "AcyP means an H-CO- or alkyl-CO- group wherein the alkyl group is as herein described; 

Preferred acyls contain a lower alkyl. Exemplary acyl groups include formyl» acetyl, propanoyl, 2- 
methylpropanoyl, butanoyl and palmitoyl. 

"Alkenyr means an aliphatic hydrocarbon group containing a carbon-carbon double bond and 
which may be a straight or branched chain having about 2 to about 15 carbon atoms in the chain. 
25 Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain and more preferably about 2 to 
about 4 carbon atoms in the chain. Branched means that one or more lower B\ky\ groups such as methyl, 
ediylor propyl are attached to a linear alkenyl chain. **Lower alkenyl" means about 2 to about 4 carbon 
atoms in the chain, which may be straight or branched. The alkenyl group is optionally substituted by one 
or more halo groups. Exemplary alkenyl groups include ethenyl, propenyl, n-butenyl, /-butenyl, 3- 
30 methylbut-2-enyl, n-pentenyl, heptenyl, octenyl and decenyl. 

"Alkoxy** means an alkylO- group wherein the alkyl group is as herein described. Exemplary 
alkojQ^ groups include methoxy, ethoxy, n-propoxy, /-propoxy, n-butoxy and heptoxy. 

"AlkoxycarbonyP means an alkyl-OCO- group, wherein the alkyl group is as herein defined. 
Exemplary alko.xycartonyl groups include methoxycarbonyl, ethoxycarbonyi, or t-butylo.\ycarbonyl. 
35 "Alkyl" means an aliphatic hydrocarbon group which may be a straight or branched chain having 

about 1 to about 20 carbon atoms in the chain. Preferred alkyl groups have I to about 13 carbon atoms in 
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the chain. Branched means that one or more lower alkyi groups such as methyl, ethyl or propyl are 
attached to a linear alkyI chain. "Lower alkyP means that there are about I to about 4 carbon atoms in 
the chain, which may be straight or branched. The alkyI is optionally substituted with one or more "alkyl 
group substituents" which may be_the same or different and include halo, carboxy, cycloalkyl, 
cycloalkenyi, heterocyciyl, heterocyclenyl, aryl, alkoxy, alkoxycarbonyU aralkoxycarbonyl, 

heteroaralkoxycarbonyi, Y V^CO, wherein and Y^ are independently hydrogen, alkyI, aryl, araikyl 

or heteroaralkyl, or Y * and Y^ taken togedier with the nitrogen atom to which y' and Y" are attached 
form heterocyciyl. Exemplary alkyl groups include methyl, trifluoromethyl, ethyl n-propyl, i-propyl, n- 
butyl, f-butyl, /j-pentyL and 3-pentyl. Preferably, the alkyl group substituent is selected from acyl, halo, 
carboxy, carboxymethyl, methoxycarbonylethyl, benzyloxycarbonylmethyl, and 
pyridylme^hyloxycarbonylmethyl and alkoxycarbonyl. 

-Alkylsuifmyl" means an alkyl-SO- group wherein die alkyl group is as defined above. Preferred 
groups are those wherein the alkyl group is lower alkyl. 

"Alkyisulfonyl" means an alkyl-SC^-group wherein the alkyl group is as defined above. 
Preferred groups are those wherein die alkyl group is lower alkyl 

"Alkylthio" means an alkyl-S- group wherein the alkyl group is as defined above. E.\emplary 
alkylthio groups include methylthio, ethylthio, /-propylthio and heptylthio. 

••Aralkoxy" means an aralkyl-0- group wherein the araikyl group is as defined herein. 
Exemplary aralkoxy groups include benzyloxy and 1- and 2-naphthalenemethoxy. 

"Aralkoxycarbonyl" means an aralkyl-OCO- group wherein the araikyl group is as defined 
herein. An exemplary aralkoxycarbonyl group is benTyloxycarbonyl 

"Aralkyr means an aryl-alkyl- group wherein the aryl and alkyl groups are as defined herein. 
Preferred aralkyls contain a lower alkyl moiety. Exemplaiy araikyl groups include benzyl 2-phenethyl 
and naphthalenemethyl 

"Aralkylsulfony!" means an aralkyl-SOr group wherein the araikyl group is as defined herein. 
"Aralkylsulfinyr means an aralkyl-SO- group wherein the araikyl group is as defined herein, 
"Aralkylthio" means an aralkyl-S- group wherein the araikyl group is as defined herein. An 
exemplary aralkylthio group is benzylthio. 

"Aroyr means an aryl-CO- group wherein the aryl group is as defined herein. Exemplary aroyl 
groups include benzoyl and 1- and 2-naphthoyl. 

"Aryl" means an aromatic monocyclic or multicyclic ring system of about 6 to about 14 carbon 
atoms, preferably of about 6 to about 10 carbon atoms. The aryl is optionally substituted with one or more 
•'ring system subsiituenis" which may be the same or different, and are as defined herein. Exemplary aryl 
groups include phenyl, naphthyl, substituted phenyl, and substituted naphthyl. 

•*Aryldiazo'' means an aryl-diazo- group wherein the aryl and diazo groups are as defined herein. 
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"Fused arylcycfoalkenyr means a fused aryl and cycloalkenyl as defined herein. Preferred fused 
arylcycloalkenyls are those wherein the ary! thereof is phenyl and the cycloalkenyl consists of about 5 to 
about 6 ring atoms. A fused arylcycloalkenyl group may be bonded to the rest of the compound through 
any atom of the fused system capable of such bondage. The fused arylcycloalkenyl may be optionally 
substituted by one or more ring system substituents, wherein the 'Ving system substituent" is as defined 
herein. Exemplary fused arylcycloalkenyl groups include 1^-dihydronaphthylenyl; indenyl; 1,4- 
naphthoquinonyi, and the like. 

'"Fused arylcycloalkyr means a fused aryl and cycloalkyl as defined herein. Preferred fused 
arylcycloalkyls are those wherein the aryl thereof is phenyl and the cycloalkyl consists of about 5 to about 
6 ring atoms. A fused arylcycioalkyl group may be bonded to the rest of the conipound through any atom 
of the fused system capable of such bonding. The fused arylcycioalkyl may be optionally substituted by 
one or more ring system substituents, wherein the "ring system substituent" is as defined herein. 
Exemplary fused arylcycioalkyl and substituted fused arylcycioalkyl groups include 1,23 ,4- 
tetrahydronaphthyl; l,4-dimethyl-23-dihydronaphthyl; 2,3-dihydro-l,4-naphthoquinonyl, a-tetralonyl, ^ 
teiralonyl and the like. 

"Fused arylheterocyclenyl" means a fused aryl and heterocyclenyl wherein the aryl and 
heterocyclenyl groups are as defined herein. Preferred fused arylheterocyclenyl groups are those wherein 
the aryl thereof is phenyl and the heterocyclenyl consists of about 5 to about 6 ring atoms. A fused 
arylheterocyclenyl group may be bonded to the rest of the compound through any atom of the fused 
system capable of such bonding. The desi^ation of aza, oxa or thia as a prefix before the heterocyclenyl 
portion of the fused arylheterocyclenyl means that a nitrogen, oxygen or sulfur atom respectively, is 
present as a ring atom. The fused arylheterocyclenyl may be optionally substituted by one or more ring 
system substituents, wherein the "ring system substituent" is as defined herein. The nitrogen atom, of a . 
fused arylheterocycleriyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heterocyclenyl portion of the fused arylheterocyclenyl is also optionally oxidized to the corresponding 
N-oxide, S-oxide or S,S-dioxide. Exemplary fused arylheterocyclenyl and substituted fused 
arylheterocyclenyl groups include 3H-indolinyl, 2(IH)quinolinonyl, 4-oxo-l,4-dihydroquinolinyl, 2H-1- 
oxoisoquinolyl, 1,2-dihydroquinolinyl, (2H)quinolinyl N-oxide, 3,4-dihydroquinolinyl, 1,2- 
dihydroisoquinolinyl, 3,4-dihydroisoquinolinyI, chromonyl, 3,4-dihydroisoquinoxalinyl, 4- 
(3H)quinazolinonyl, 4H-chromen-2yl, and the like. Preferably, 2( I H)quinolinonyl, 1 ^-dihydroquinolinyl, 
(2H)quinolinyl N-oxide, or 4-(3H)quinazolinonyl. 

"Fused arylheterocyclyl" means a fused aryl and heterocyclyl wherein the aryl and heterocyclyl 
groups are as defined herein. Preferred fused arylheterocyclyls are those wherein the aryl thereof is 
phenyl and the heterocyclyl consists of about S to about 6 ring atoms. A fused arylheterocyclyl may be 
bonded to the rest of the compound through any atom of the fused system capable of such bonding. The 
designation of aza, oxa or thia as a prefix before the heterocyclyl portion of the fused arylheterocyclyl 
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means that a nitrogen, oxygen or sulphur atom respectively is present as a ring atom. The fused 
aryiheterocyclyl group may be optionally substituted by one or more ring system substituents, wherein the 
"^ring system substituent" is as defined herein. The nitrogen atom of a fused aryiheterocyclyl may be a 
basic nitrogen atom. The nitrogen or sulphur atom of the heterocyclyl portion of the fused 
aryiheterocyclyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 
Exemplary fused aryiheterocyclyl and substituted fused aryiheterocyclyl groups include indolinyl, o- 
benzoic sulfimidyl, 4-chromanonyl, oxindole, 1,2^,4-tetrahydroisoquinoHnyl, 1^^,4- 
tetrahydroquinoHnyl, lH-24-dihydrolsoindol-2-yl, 23-dihydrobenz(f]isoindol-2-yl, l^^,4- 
tetrahydroben2[g]isoquinoIin-2-yl, chromanyl, isochromanonyl, 2^-dihydrochromonyl, 1 ,4-ben2odioxan, 
1^,4-tetrahydroquinoxalinyl, and the like. Preferably , 1^3,4-ietrahydroisoquinolinyI, 1^3,4^ 
tetrahydroquinoxalinyl, and 1^3,4-tetrahydroquinolinyl. 

"Aryloxy" means an aryl-0- group wherein the aryl group is as defined herein. Exemplary 
groups include phenoxy and 2-naphthyloxy. . 

"Aryloxycarbonyr means an aryl-O-CO- group wherein the aryl group is as defined herein. 
Exemplary aryioxycarbonyl groups include phenoxycarbonyl and naphthoxycarbcnyl 

"^Arylsulfonyl" means an aryl-SOr group wherein the aryl group is as defined herein. 

"Azylsuifmyr means an aryl-SO- group wherein the aryl group is as defined herein. 

"Arylthio" means an atyl-S- group wherein the aryl group is as defined herein. Exemplary 
arylthio groups include phenylthio and naphthylthio. 

"Carbamoyl" is an NHrCO- group. 

"Carbox/' means a HO{0)C- (carboxylic acid) group. 

^'Compounds of the invention,"' and equivalent expressions, are meant to embrace compounds of 
general Formula (I) as hereinbefore described, which expression includes the prodrugs, the 
pharmaceutically acceptable salts, and the solvates, e.g. hydrates, where the cojitext so permits. 
Similarly, reference to intermediates, whether or not they themselves are claiined, is meant to embrace 
their salts, and solvates, ^ere die context so permits. For the sake of clarity, particular instances when 
the context so permits are sometimes indicated in the text, but these instances are purely illustrative and it 
is not intended to exclude other instances when the context so permits. 

"Cycloalkoxy" means an cycloalkyi-0- group wherein the cycloalkyi group is as defmed herein. 
Exemplary cycloalkoxy groups include cyclopentyloxy and cyclohexyloxy. 

"Cycloalkenyr means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 
carbon atoms, preferably of about 5 to about 1 0 carbon atoms, and which contains at least one carbon- 
carbon double bond. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring 
atoms. The cycloalkenyl is optionally substituted with one or more **ring system substituents'' which may 
be the same or different, and are as defined herein. Exemplary monocyclic cycloalkenyl include- 
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cyclopentenyl, cycIohexenyL cycloheptenyl, and the like. An exemplary multicyclic cycloalkenyi is 
norbomylenyl. 

"Cycloalkyr means a non-aromatic mono- or multicyclic ring system of about 3 to about 10 
carbon atoms, preferably of about 5 to about 10 carbon atoms. Preferred ring sizes of rings of the rirtg 
5 system include about 5 to about 6 ring atoms. The cycloalkyl is optionally substituted with one or more 
"ring system substituents** which may be the same or different, and are as defined herein. Exemplary 
monocyclic c>cloalkyl include cyclopentyL cyclohexyl, cycloheptyl, and the like. Exemplary multicyclic 
cycloalkyl include I-decalin, norbomyl, adamant-(l- or2-)yl, and the like. 

"Cycloalkylene" means a bivalent, saturated carbocyclic group having about 3 to about 6 carbon 
10 atoms. Preferred cycloalkylene groups include 1,1-, 1^-, 1,3-, and 1,4- cis or trans-cyclohexylene; and 
1,1-, 1,2-, and 1,3-cyclopentylene. 

**Cyclo-imide'' means a compound of formulae 




15 

The cyclo-imide moiety may be attached to the parent molecule through either a carbon atom or nitrogen 
atoni of the carbamoyl moiety. An exemplary imide group is N-phthalimide. 
•T)iazo" means a bivalent -N=N- radical. 

"Halo" means fluoro, chlorb, bromo,.or iodo. Preferred are fluoro, chloro and bromo, more 
20 preferably fluoro and chloro. 

**Heteroaralkyr means a heteroaryl-alkyl- group wherein the heteroaryl and alkyl groups are as 
defined herein. Preferred heteroaralky Is contain a lower alkyl moiety. Exemplary heteroaralkyl groups 
include thienylmethyl, pyridylmethyl, imidazolylmethyl and pyrazinylmethyl. 

"Heteroaralkylthio" means a heteroaralkyl-S- group wherein the heteroaralkyl group is as defined 
25 herein. An exemplary heteroaralkylthio group is 3-pyridinepropanthiol. 

"Heteroaralkoxy" means an heteroaralky l-O- group wherein the heteroaralkyl group is as defined 
herein. An e.xemplary heteroaralkoxy group is 4-pyridylmethyloxy. 

'"Heteroaroyr means an means an heteroaryl-CO- group wherein the heteroaryl group is as 
defined herein. Exemplary heteroaryl groups include thiophenoyl, nicotinoyl, pyrrol-2-ylcarbonyl and 1- 
30 and 2-naphthoyl and pyridinoyl. 
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""Heteroaryldiazo" means an heteroaryl-diazo- group wherein the heteroaryl and diazo groups are 
as defined herein. 

"Heteroaryl" means an aromatic monocyclic or multicyciic ring system of about S to about 14 
carbon atoms, preferably about S to about 10 carbon atoms, in which at least one of the carbon atom^in 
the ring system is replaced by a hetero atom, i.e., other than carbon, for example nitrogen, oxygen or 
sulfur.. Preferred ring sizes of rings of the ring system include about 5 to about 6 ring atoms. The 
heteroaryl ring is optionally substituted by one or more "ring system substituents" which may be the same 
or different, and are as defined herein. The designation of aza, oxa or thia as a prefix before the 
heteroaryl means that a nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. A 
nitrogen atom of an heteroaryl may be a basic nitrogen atom and also may be optionally oxidized to the 
corresponding N-oxide. Exemplary heteroaryl and substituted heteroaryl groups include pyrazinyl, 
thienyl, isothiazolyl, oxazolyl, pyrazolyl, cinnolinyl, pteridinyl, benzofuryl, furazanyl, pyrrolyl, 1,2,4- 
oxadtazolyl, benzoxazoie, I,2»4-thiadiazoiyl, pyridazinyl, indazolyl, quinoxalinyl, phthalazinyl, 
tmidazo[l,2-a]pyridine, imidazo[2,l-b]thtazoIyl, benzofurazanyl, azaindolyl, benzimidazolyl, 
benzothienyl, thienopyridyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, naphthyridinyU 
benzoazaindole, 1 ,2,4-triazinyl, benzothiazolyl, fiiiy], imidazolyl, indolyl, isoindolyl, indolizinyl, 
isoxazotyly isoquinolinyl, isothiazolyl, oxadtazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pyridyl, 
pyrimtdinyl, pyrrolyl, quinazolinyl, quinoHnyl, 1,3,4-thiadiazolyl, thiazotyl, thienyl and triazolyl. 
Preferred heteroaryl and substituted heteroaryl groups include quinolinyl, indazolyl, indolyl, quinazolinyl, 
pyridyl, pyrimidinyl, furyl, benzothiazolyl, benzoxazole, benzofuryl, quinoxalinyl, benzimidazolyl, I A4- 
oxadiazolyl, benzothienyl, and isoquinolinyl, 

**Fused heteroarylcycloalkenyl" means a fused heteroaryl and cycloalkenyl wherein the heteroaryl 
and cycloalkenyl groups are as defined^herein. Preferred fused heteroarylcycloalkenyls are those wherein 
the heteroaryl thereof is phenyl and the cycloalkenyl consists of about 5 to about 6 ring atoms. A fused 
heteroarylcycloalkenyl may be bonded to the rest of the compound through any atom of the fused system 
capable of such bonding. The designation of aza, oxa or thia as a prefix before the heteroaryl portion of 
the fused heteroarylcycloalkenyl means that a nitrogen, oxygen or sulfur atom is present, respectively, as 
a ring atom. The fused heteroarylcycloalkenyl may be optionally substituted by one or more ring system 
substituents, wherein the "ring system substituent" is as defined herein. The nitrogen atom of a fused 
heteroarylcycloalkenyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl portion of the 
fused heteroarylcycloalkenyl may also be optionally oxidized to the corresponding N-oxide. Exemplary 
fused heteroarylcycloalkenyl groups include S,6-dihydroquinolyl; S,6-dihydroisoquinoIyl; 5,6- 
dihydroquinoxalinyl; S,6-dihydroquinazolinyl; 4,5-dihydro-l H-benzimidazolyl; 4,5-dihydrobenzoxazolyl; 
1,4-naphthoquinolyl, iand the like. 

"Fused heteroarylcycloalkyr means a fused heteroaryl and cycloalkyl wherein the heteraryl and. 
cycloalkyl groups are as defined herein. Preferred fused heteroarylcycloalkyls are those wherein the 
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heteroaryl thereof consists of about 5 to about 6 ring atoms and the cycloalkyl consists of about 5 to about . 
6 ring atoms. A fused heteroarylcycloalkyl may be bonded to the rest of the compoun through any atom 
of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix before the 
heteroaryl portion of the fused heteroarylcycloalkyl means that a nitrogen, oxygen or sulfur atom is 
5 present respectively as a ring atom. The fused heteroarylcycloalkyl may be optionally substituted by one 
or more ring system substituents, wherein the "ring system substituent" is as defined herein. The nitrogen 
atom of a fused heteroarylcycloalkyl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl 
portion of the fused heteroarylcycloalkyl may also be optionally oxidized to the corresponding N-oxide. 
Exemplary fused heteroarylcycloalkyl include 5,6,7,8-teirahydroquinolinyl; 5,6,7,8-tetrahydroisoquinolyl; 
10 5,6.7.8-tetrahydroquinoxalinyl; 5,6,7,8-tetrahydroquinazolyl; 4,5,6,7-tetrahydro-l H-benzimidazolyl; 
4.5,6,7-tetrahydroben20xazolyl; 1 H-4^xa- 1 ,5-dia2anaphthalen-2-only; i;3-dihydroimidizole-[4,5]- 
pyridin-2-only; 2,3-dihydro-l,4.dinaphlhoquinonyl and the like, preferably, 5,6,7,8-tetrahydroquinolinyl 
or 5,6,7,8-ietrahydroisoquinolyl. 

"Fused heteroarylheterocyclenyr means a fused heteroaryl and heterocyclenyl wherein tiie 
15 heteraryl and heterocyclenyl groups are as defined herein. Preferred fused heteroarylheterocyclenyls are ; 
those wherein the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclenyl 
consists of about 5 to about 6 ring atoms. A fused heteroarylheterocyclenyl may be bonded to the rest of 
the compound through any atom of the fiised system capable of such bonding. The designation of aza, 
oxa or thia as a prefix before the heteroaryl or heterocyclenyl portion of the fused 
20 heteroarylheterocyclenyl means that a nitrogen, oxygen or sulfur atom is present respectively as a ring 
atom. The fused heteroarylheterocyclenyl may be optionally substituted by one or more ring system 
substituent, wherein the "ring system substituent" is as defined herein. The nitrogen atom of a fused 
heteroarylazaheterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 
heteroaryl or heterocyclenyl portion of the fused heteroarylheterocyclenyl may also be optionally 
25 oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary fused 

heteroarylheterocyclenyl groups include 7,8-dihydro[l,71naphthyridinyl; l,2-dihydro[2,7]naphthyridinyl; 
6,7-dihydro-3H-imidazo[4,5-c]pyridyl; 1 ,2-dihydro- 1 ,5-naphthyridinyl; 1 ,2-dihydro- 1 ,6-naphthyridinyl; 
l,2-dihydro-l,7.naphthyridinyl; l,2-dihydro.l.8-naphthyridinyl; l,2-dihydro-2,6-naphthyridinyl, and the 
like. 

30 'Tused heteroarylheterocyclyl" means a fused heteroaryl and heterocyclyl wherein the heteroaryl 

and heterocyclyl groups are as defined herein. Preferred fused heteroarylheterocyclyls are those wherein 
the heteroaryl thereof consists of about 5 to about 6 ring atoms and the heterocyclyl consists of about 5 to 
about 6 ring atoms. A fused heteroarylheterocyclyl may be bonded to the rest of the compound through 
any atom of the fused system capable of such bonding. The designation of aza, oxa or thia as a prefix 

35 before the heteroaryl or heterocyclyl portion of the fused heteroarylheterocyclyl means that a nitrogen, 
oxygen or sulfur atom is present respectively as a ring atom. The fused heteroarylheterocyclyl may be 
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optionally substituted by one or more ring system substituent, wherein the "ring system substiiuent" is as 
defined herein. The nitrogen atom of a fused heteroaryiheterocyclyl may be a basic nitrogen atom. The 
nitrogen or sulphur atom of the heteroaryi or heterocyclyl portion of the fiised heteroaryiheterocyclyl may 
also be optionally oxidized to the con-esponding N-oxide. S-oxide or S,S-dioxide. Exemplary fused * 
5 heteroaryiheterocyclyl groups include 2,3-dihydro-IH pyrTol[3,4-b]quinolin-2-yI; 1 A3,4.tetrahydrobenz 
[b][l,7]naphthyridin-2-yl; U3,4-tetrahydrobenz [b][l,6]naphthyridin-2-yl; U^,4-tetrahydro-9H- 
pyrido[3,4-b]indol-2yl; l,2^,4-tetrahydro-9H-pyrido[4^-b]indol-2yl, 2^,-dihydro- 1 H.pyrrolo[3,4- 
b]indol-2-yI; lH.2^,4,5-tetrahydroazepino[3,4-b]indol-2.yl; lH-2^,4,5-tetrahydroa2epino[4,3-b]indol-3- 
yl; lH-2,3A5-tetrahydroazepino[4,5-b]indoI-2yI, 5,6J,8.tetrahydro[l,7]napthyridinyl; 1^ 

1 0 tetriiydro[2,7]naphthyndyl; 2^-dihydro[ 1 ,4]dioxino[2;3-b]pyridyl; 2,3-dihydro( 1 .4]dioxino[23- 

b]pryidyl; 3,4-dihydr6-2H-i-oxa[4,6]diazanaphthalenyl; 4,5,6,7.tetrahydro-3H-imidazo[4^-c]pyridyI; 
6,7^ihydro[5,8]dia2anaphthalenyl; 1 A3,4-tetrahydro[l,5] napthyridinyl; IA3,4- 
tetrahydro[U6]napthyridinyi; l,23.4-tetrahydro[l,7]napthyridinyi; U,3,4-tctrahydro[l,8]napthyridinyl; 
l^^,4.tetrahydro[2,6]napthyridinyl, and the like. 

15 • -Heteroarylsulfonyl- means an heteroaryl-SOr group wherein the heteroaryi group is as defined 

herein. An examplary heterarylsulfonyl groups is 3-pyridinepropansuIfonyl. 

"Hcteroarylsulfinyr means an heteroaryi -SO- group wherein the heteroaryi group is as defined 

herein. 

"Heteroarylthio" means an heteroaryi -S- group wherein the heteroaryi group is as defined herein. 

20 Exempiary-heteroaryl thio groups include pyridylthio and quinolinylthio. 

"Heterocyclenyr means a non-aromatic monocyclic or multicyclic hydrocarbon ring system of 
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms, in which at least one or 
more of the carbon atoms in the ring system is replaced by a hetero atom, for example a nitrogen, oxygen 
or sulfur atom, and which contains at least one carbon-carbon double bond or carbon-nitrogen double 

25 bond. Preferred ring sizes of rings of Ae ring system include about 5 to about 6 ring atoms. The 

designation of aza, oxa or thia as a prefix before the heterocyclenyl means that a nitrogen, oxygen or 
sulfur atom is present respectively as a. ring atom. The heterocyclenyl may be optionally substituted by 
one or more ring system substinients, wherein.the "ring system substituent" is as defined herein. The 
nitrogen atom of an heterocyclenyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the 

30 heterocyclenyl is also optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. 

Exemplary monocyclic azaheterocyclenyl and substituted monocyclic azaheterocyclenyl groups include 
1,2,3,4- tetrahydrohydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyI, i;2,3,6-tetrahydropyridine, 
4(3H)pyrimidone, 1,4,5,6-tetrahydropyrimidine, 2-pyrTolinyl, 3-pyrrolinyI, 2-imida2olinyl, 2-pyra2olinyl, 
and the like. Exemplary oxaheterocyclenyl groups include 3,4-dihydro-2/f-pyran, dihydrofliiyl, and 

35 fluorodihydrofuryl An exemplary multicyclic oxaheterocyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. 
Exemplary monocyclic thiaheterocycleny rings include dihvdroihioohenvl and dihydrothiopyranyl. 
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"Heterofcyclyl" means a non-aromatic saturated monocyclic or multicyclic ring.system bf about 3 
to about 10 carbon atoms, preferably about 5 to about 10 carbon atoms, in which at least one of the carbon 
atoms in the ring system is replaced by a hetero atom, for example nitrogen, oxygen or sulfur. PrtfenBd 
nng sizes of rings of the ring system include about 5 to about 6 ring atoms. The designation of aza, d.xa 
or thia as a prefix before the heterocyclyl means that a nitrogen, o.xygen or sulfur atom is present 
respectively as a ring atom. The heterocyclyl may be optionally substituted by one or more "ring system 
substituents'' which may be the same or different, and are as defined herein. The nitrogen atom of an 
heterocyclyl may be a basic nitrogen atom. The nitrogen or sulphur atom of the heterocyclyl is also 
optionally oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Exemplary monocyclic 
heterocyclyl rings include piperidyl, pyrrolidinyl. piperazinyl, niorpholinyi, thiomorpholinyi, 
thiazolidinyl, U-dioxolanyl, 1,4-dioxanyl, tetrahydrofliryl, tetrahydrotiiiophenyl,tetrahydrothiopyianyl, 
and the like. Exemplary multicyclic heterocyclyl rings include 1,4 diazabicyclo-[22.2]octane and 1,2- 
cyclohexanedicarboxylic acid anhydride. 

"Ring system substituent" includes hydrogen, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, 
arallgrl, heteroarallQrl, hydroxy, alkojgr, aiylo;^, aralkoxy, acyl, aroyi, halo, nitro, cyano, carboxy, 
alkoxycarbonyl, aiyloxycarbonyl, aralkoxycarbonyl, alkylstilfonyl, aiylsulfonyl, heteroatylsulfonyl, 
alkyUuIfinyl, arylsulfinyl, heteroatylsulfinyl, alkylthio, arylthio, heteroarylthio, anUkylthio, . 
heteroaralkylthio, fused, cycloalkyl, fiised cycloalkenyl, fused heterocyclyl. fused heterocyclenyU arylazo, 
heteroaiylazo, R'R'T^-, R'a-^CO-, R«OjCN-, and R«R*NS02- wherein R' and R* aie independently 
hydrogen, alkyl, aiyl, aralkyl or heteroaralkyl, or one of R» and R"- is hydrogen or alkyl and the other of R* 
and R" is aroyI or heteroaroyl. R* and R* are independently hydrogen, alkyl, aryl, heteroaiyl, cycloalkyl, 
cycloalkenyl. heterocyclyl, heterocyclenyl, aralkyl or heteroaralkyl. Where the ring is cycloalkyl. . 
cycloalkenyl, heterocyclyl or heterocyclenyl, the ring system substituent may also include methylene 
(H2C=), oxo (0=), thioxo (S=), on carbon atom(s) thereof. Preferably, the ring substituents are selected 
from 0X0 (O), (lower) alkyl, aryl, alkoxy, aralkoxy, halo, trifluoromethyl, carijoxy, alkoxycarbonyl. 
optionally substituted phenyl, optionally substituted benzyloxy, optionally substituted cyclohexyl, 
optionally substituted cyclobutyl, optionally substituted heteroaryl, and R'OiCN-, wherein R* is 
cycloalkyl. 

"Tetrazolyl" means a group of formula 

N I 

wherein the hydrogen atom thereof is optionally replaced by alkyl. carboxyalkyl or alkoxycarbonytaHqrl. 
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"PPAR ligand receptor binder" means a ligand which binds to the PPAR receptor. PPAR ligand 
receptor binders of this invention are useful as agonists or antagonists of the PPAR-a, PPAR-5, or PPAR- 
y receptor. 

The term "pharmaceutically acceptable salt" refers to a relatively non-toxic, inorganic or organic 
5 acid addition salt of a compound of the present invention, A salt can be prepared in situ during the final 
isolation and purification of a compound or by separately reacting the purified compound in its free base 
fonn with a suitable organic or inorganic acid and isolating the salt thus formed. Representative salts 
include the hydrobromide, hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, 
oleate, palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate, 
1 0 fiimarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate, laury Isulphonaie salts, 
and the like. (See,. for example S. M. Berge, et a!., "Pharmaceutical Salts," J, Pharm. Scl, 66: 1 - 1 9, 1 977, 
the contents of which are hereby incorporated herein by reference.) 

"Treating'* means the partial or complete relieving or preventing of one or more physiological or 
biochemical parameters associated with PPAR activity. 
15 The term '^modulate" refers to the ability of a. compound to either directly (by binding to the. 

receptor as a ligand) or indirectly (as a precursor for a ligand or an inducer which promotes production of 
a ligand from a precursor) induce expression of gene(s) maintained under hormone control, or to repress 
expression of gene (s) maintained under such controL 

The term "obesity" refers generally to individuals who are at least about 20-30% over the average 
20 weight for the person's age, sex and height. Technically, "obese" is defined, for males, as individuals 
whose body mass index is greater than 27.3 kg/m^ Those skilled in the art readily recognize that the 
invention method is not limited to those who fall within the above criteria. Indeed, the invention method 
can also be advantageously practiced by individuals who fall outside of these traditional criteria, for 
example by those who are prone to obesity. 
25 The phrase "amount effective to lower blood glucose levels'* refers to leveb of a compound 

sufficient to provide circulating concentrations high enough to accomplish the desired effect. Such a 
concentration typically fialls in the range of about lOnM up to 2fjiM, with concentrations in the range of 
about 1 OOnm up to about SOOnM being preferred. 

The phrase "amount effective to lower triclyceride levels" refers to levels of a compound 
30 sufficient to provide circulating concentrations high enough to accomplish the desired effect. Such a 
concentration typically falls in the range of about lOnM up to 1\M\ with concentrations in the range of 
about 1 OOnm up to about SOOnM being preferred. 



35 



Preferred Embodiments 

Preferred embodiments according to the invention includes the use of compounds of Formula I 
(and their pharmaceutical compositions) as binders for PPAR receptors. 
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More particularly, the use of compounds of Formula I that bind to the PPAR-a receptor, 
compounds of Formula I that bind to the PPAR-t5 receptor, 
compounds of Formula I that bind to the PPAR-y receptor, 
. compounds of Formula I that bind to the PPAR-a and the PPAR-y receptor, 
5 compounds of Formula 1 that bind to the PPAR-a and the PPAR-6 receptor, 

compounds of Formula I that bind to the PPAR-y and the PPAR-6 receptor, 
. compounds of Fonnula I that act as PPAR receptor agonists, 
compounds of Fonnula I that act as PPAR-a receptor agonists, 
compounds of Formula I that act as PPAR-5 receptor agonists, 

10 compounds of Fonnula I that act as PPAR-y receptor agonists, 

compounds of Formula I that act as both PPAR-a and PPAR-y receptor agonists, 
compounds of Fonnula I that act as both PPAR-a and PPAR-S receptor agonists, 
compounds of Fonnula I that act as both PPAR*y and PPAR-S receptor agonists, 
compounds of Formula I that act as both PPAR-a receptor antagonists and PPAR-y receptor 

IS agonists, 

compounds of Formula I that act as both PPAR-a receptor antagonists and PPAR-S receptor . 
agonists, ... 

compounds of Formula I and act as both PPAR-y receptor antagonists and PPAR-S receptor 
agonists, 

20 compounds of Formula I that act as boA PPAR-a receptor agonists and PPAR-y receptor 

antagonists, 

compounds of Fonnula I Aat act as both PPAR-a receptor agonists and PPAR-5 receptor 
antagonbts, 

compounds of Fonnula I that act as both PPAR-y receptor agonists and PPAR-S receptor 
25 antagonists, 

compounds of Formula I that act as PPAR receptor antagonists, 

compounds of Formula I that act as PPAR-a receptor antagonists, 

compounds of Formula I that act as PPAR-5 receptor antagonists, 

compounds of Fonnula I that act as PPAR-y receptor antagonists, 
30 compounds of Formula I that act as both PPAR-a and PPAR-y receptor antagonists, 

compounds of Fonnula I that act as both PPAR-a and PPAR-5 receptor antagonists, and 

compounds of Fonnula I that act as both PPAR-y and PPAR-5 receptor antagonists. 

An embodiment according to the invention is directed to treating a patient suffering from a 
physiological disorder capable of being modulated by a compound of Formula I having PPAR ligand 
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binding activity, compnsing administering to the patient a pharmaceutically effective amount of the 
compound, or a pharmaceutically acceptable salt thereof. Physiological disorders capable of being so 
modulated include, for example, cell differentiation to produce lipid accumulating cells, regulation of 
insulin sensitivity and blood glucose levels, which are involved in hypoglycemia^yperinsulinism 
5 (resulting from, for example, abnormal pancreatic beta cell function, insulin secreting tumors and /or 
autoimmune hypoglycemia due to autoantibodies lo insulin, autoantibodies to the insulin receptor, or 
autoantibodies that are stimulatory to pancreatic beta cells), macrophage differentiation which leads to the 
fonnation of atherosclerotic plaques, inflammatory response, carcinogenesis, hyperplasia, adipocyte gene 
expression, adipocyte differentiation, reduction in the pancreatic |J-cell mass, insulin secretion, tissue 

10 sensitivity to insulin, liposarcoma cell growth, chronic anovulation, hyperandrogenism, progesterone 
production, steroidogenesis, redox potential and oxidative stress in cells, nitric oxide synthase (NOS) 
production, increased gamma glutamyl transpeptidase, cataiase, plasma triglycerides, HDL and LDL 
cholesterol levels and the like. 

Another embodiment according to the invention is directed to a method of treating a disease state 

15 in a patient with a phamaceutically effective amount of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, wherein the disease is associated with a physiological detrimental blood level of 
insulin, glucose, free fatty acids (FFA), or triclycerides. 

An embodiment according to the invention is directed to treating a patient sufifering from a 
physiological disorder associated with physiologically detrimental levels of triclycerides in the blood, by 

20 administering to the patient a pharmaceutically effective amount of the compound, or of a 
phamiaceutically acceptable salt thereof. 

An embodiment according to the invention is the use of compounds of Formula I and their 
pharmaceutical compositions as anti-diabetic, anti-lipidemic, anti-hypertensive or anti-arteriosclerotic 
agents, or in the treatment of obesity. 

25 Another embodiment according to the invention is directed to a method of u^ting hyperglycemia 

in a patient, by administering to the patient a pharmaceutically effective amount to lower blood glucose 
levels of a compound of Formula I, or a pharmaceutically acceptable salt thereof. Preferably, the form of 
hyperglycemia treated in accordance with this invention is Type 11 diabetes. 

Another embodiment according to the invention is directed to a method of reducing triglyceride 

30 levels in a patient, comprising administering to the patient a therapeutically effective amount (to lower 
triglyceride levels) of a compound of Formula I, or a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to a mediod of treating 
hypcrinsulinism in a patient, comprising administering to the patient a therapeutically effective amount of 
a compound of Formula I, or a pharmaceutically acceptable salt thereof. 
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Another embodrment according to the invention iidjrected to a method of treating insulin, 
resistance in a patient, comprising administering to the patient a therapeutically effective amount of a 
compound of Formula I, or a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to a method of treating cardiovasdular 
5 disease, such as atherosclerosis in a patient, comprising administering to the patient a therapeutically 
effective amount of a compound of Formula I, or a pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating of hyperiipidemia in a 
patient, comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof 
10 Another embodiment according to the invention is directed to treating of hypertension in a 

patient, comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof 

Another embodiment according to the invention is directed to treating eating disorders in a 
patient, comprising admiriistering to the patient a therapeutically effective amount of a compound of 
15 Formula I, or a pharmaceutically acceptable salt thereof. Treatment of eating disordere includes the 

regulation of appetite andor food intake in patients suffering from under-eating disorders such as anorexia 
nervosa as well as over-^ting disorders such as obesity and anorexia bulimia. 

Another embodiment according to the invention is directed to treating a disease state associated 
widi low levels of HDL comprising administering to the patient a therapeutically effective amount of a 
20 compound of Formula I, or a pharmaceutically acceptable salt thereof. Diseases associated with low 
levels of HDL include atherosclerotic diseases. 

Another embodiment according to the invention is directed to treating polycystic ovary syndrome 
comprising administering to the patient a therapeutically effective amount of a compound of Formula I, or 
a pharmaceutically acceptable salt diereof. 
25 Another embodiment according to the invention is directed to treating climacteric comprising 

administering to the patient a therapeutically effective amount of a compound of Formula I, or a 
pharmaceutically acceptable salt thereof. 

Another embodiment according to the invention is directed to treating inflammatory diseases such 
as rtieumaloid arthritis, chronic obstructive pulmonary disease (emphysema or chronic bronchitis), or 
30 asthma comprising administering to the patient a therapeutically effective amount of a compound of 
Formula I, or a pharmaceutically acceptable salt thereof. 

Another aspect of the invention is to provide a novel pharmaceutical composition which b 
effective, in and of itself, for utilization in a beneficial combination therapy because it includes a plurality 
of active ingredients which may be utilized in accordance with the invention. 
35 In another aspect, the present, invention provides a method for treating a disease state in a patient, 

wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fatty acids 
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(FFA), or triglycerides. In the bloody comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of an 
additional hypoglycemic agent. 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
5 wherein the disease is associated with a physiological detrimental level of insulin, glucose, free fiitty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of a 
biguanidine compound. 

In another aspect, the present invention provides a method for treating a disease state in a patient, 
10 wherein the disease is associated with a physiological detrirnental level of insulin, glucose, free fatty acids 
(FFA), or triglycerides, in the blood, comprising administering to the patient a therapeutically effective 
amount of a compound of Formula I, and also administering a therapeutically effective amount of 
metformin. 

The invention also provides kits or single packages combining two or more active ingredients 
15 useful in treating the disease. A kit may provide (alone or m combination with a phanna^^^ 

acceptable diluent or carrier), a compound of Formula (I) and an additional hypoglycaemi'c agent.(alone 
or in combination with diluent or cairier). 

There are many known hypoglycemic agents in the art, for example, insulin; biguM^^^ 
as metformin and buformin; sulfonylureas, such as acetohexamide, chloropropamide, tolazamide, 
20 tolbutamide, glyburide, glypizide and glyclazide; thiazolidinediones. such as troglitazone; a-glycosidase 
inhibitors, such as acarbose and miglatol; and B3 adrenoreceptor agonists such as CL-3 16, 243. 

Since sulfonylureas are known to be capable of stimulating insulin release, but are not capable of 
acting on insulin resistance, and compounds of Formula I are able to act on insulin resistance, it is 
envisaged that a combination of these medicaments could be used as a remedy for conditions associated 
25 with both deficiency in insulin secretion and insulin-resistance. 

Therefore, the invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and one or more additional hypoglycemic agents 
selected from die group consisting of sulfonylureas, biguanidines, thiazolidinediones, Bj-adrenoreceptor 
agonists, a-glycosidase inhibitors and insulin. 
30 The invention also provides a method of treating diabetes rnellitus of type II in a patient 

comprising administering a compound of Formula I and a sulfonylurea selected from tiie group consisting 
of acetohexamide, chlorpropamide, tolazamide, tolbutamide, glyburide, glypizide and glyclazide. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and a biguanidine selected from tiie group consisting 
35 of metformin and buformin. 
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The invention also provides a method of treating diabetes mellitus of type II In a patient 
comprising administering a compound of Formula I and an a-glycosidase Inhibitor selected from the 
group consisting acarbose and miglatol. 

The invention also provides a method of treating diabetes mellitus of type II in a patient 
comprising administering a compound of Formula I and an thiazolidinedione, for example, troglitazone. 

As indicated above, a compound of Fomiula I may be administered alone or in combination with 
one or more additional hypoglycemic agents. Combination therapy includes administration of a single 
pharmaceutical dosage formulation which contains a compound of Formula I and one or more additional 
hypoglycemic agent, as well as administration of the compound of Formula I and each additional 
hypoglycemic agents in its own separate phamaceutical dosage formulation. For example, a compound 
of Formula I and hypoglycemic agent can be administered to the patient together in a single oral dosage 
composition such as a tablet or capsule, or each agent administered in separate oral dosage formulations. 
..Where separate dosage formulations are used, the compound of Fonnula 1 and one or more additional 
hypoglycemic agents can be administered at essentially the same time, i.e., concurrently, or at separately . 
staggered times, i.e., sequentially. 

For example, the compound of Fonnula I may be administered in coriibination widi one or more 

of the following additional hypoglycemic agents: insulin; biguanidines such as metformin or buformln; 

sulfonylureas such as acetohexamlde, chloropropamide, tolazamide, tolbutamide, glyburide, glypizide or 

glyclazide; thlazolidinediones such as troglitazone; a-glycosidase inhibitors such as acarbose or miglatol; 

or Bj adrenoreceptor agonists such as CL-3 16, 243. 

The compound of Fonnula I is preferably administered with a biguanidine, in particular 
metformin. 

The compounds of Fonnula I contain at least three aromatic or hetero-aromatic rings, which may 
be designated as shown In Fonnula 11 below, and for which their substitution pattern along the chain with 
respect to each other also Is shown below. 




Linker I 



Ring" Linker 11 Ring III Linker III 



ai) 



0. 

^ IS! 



A preferred aspect of the compounds of Formula II, is a compound wherein ^ — ^ is selected 
30 from quinolinyl, benzothiophenyl, benzoimidazolyl. quinazolinyl, bcnzothiazolyl, quinoxalinyl, naphthyl, 
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pyridyUH-indazolyl, lv2,3.4-tetrahydroqumonnyl, benzofuranyl, thienyl, or indolyl, and one end of the 

0 

linker. Linker I, is attached to ^ preferably at the 2-position of the ring moiety. 



0. 

m — IS a 6- 
to ^ at positions 1^-, 

0 

Another aspect of the compounds of Formula II is a compound wherein ^^^^ — ^ is a naphthyl 



Another aspect of the compounds of Formula II is a compound wherein 



membered aryl or heteroaryl group and Linker I and Linker II are attached 
5 1 or 1 ,4- to each other. 




Ar n 

group. Linker I and Linker II -are attached to "^^^ — ^ at positions 1,4-, 
or 2,4- to each other on the naphthyl moiety. 



Another aspect ofthe compounds ofFormula II, is a compound wherein — ^ is6- 
10 membered aryl or heteroaryl, and has a preferred position of attachment of Linker n and Linker HI to 
Ring III at positions I to each other. 




© 



Another aspect ofthe compounds ofFormula II, is a compound wherein ^ is 6- 
membered aryl or heteroaryl, and has a preferred position of attachment of Linker II and Linker III to 
Ring III at positions i;2-, 
15 to each other. 



sin — ^ is< 



Ano&er aspect ofthe compounds ofFormula II, is a compound wherein ^ is 6- 
membered aryl or heteroaryl, and has a preferred position of attachment of Linker II and Linker III to 
Ring III at positions 1 ,4- to each other. 



20 



A further preferred aspect of the compound ofFormula 11 is described by Formula V below: 



wo 00/64876 



23 



PCTAISOO/11490 




^12 



(V) 



where Ri, Rj, c, d, e, f. D, E and Z are as defined above, c + d = 1-3, and R' and R" are ring system 
substituents. 



0 

Another aspect ofthis mvention is a compound of the invention wherein ^ — ^ is 
optiooally substituted aryl, optionally substituted azaheteroaryl, or optionally substituted fused 



,0. 



optionally substituted aryl, optionally substituted heteroaryl, or 




arylhetOT)cyclenyl; 



optionally substituted fused arylheterocyclenyl; and ^ is optionally substituted aryl, 
10 optionally substituted heteroaryl, optionally substituted fused axylheterocyclalkyl or optionally 
substituted fused aiylheterocyclenyl. 

Another aspect of this invention is a compound of the invention wherein a = 1 or 2; Ri 
and R2 is hydrogen; A is a chemical bond; and b = 0. 

Another aspect of this invention is a compoxmd of the invention wherein a « 0; A is 

Rl5 



15 '^^ ; Ri5 and Ri6 are hydrogen; g is 1,2, or 3; and b = 0. 

Another aspect of this invention is a compotmd of the invention wherein a - 0; A is - 
NR13-, b = 1, R3 and R4 are hydrogen. 

Another aspect of this invention iis a compound of the invention wherein a = 2; vicinal R| 
radicals taken togedier with the carbon atoms to which the Ri radicals are linked form an 
20 ethylene group; R2 is hydrogen; A is a chemical bond; and b=0. 

Another aspect of this invention is a compound of the invention wherein a = 1, 2 or 3; Ri 
and R2 are hydrogen; A is -0-; and b = 0. 
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Another aspect of this invention is a compound of the invention wherein a = 1; R,, Rj, R3 
and R4 are hydrogen; A is -0-; and b = 1 . 

Another aspect of this invention is a compound of the invention wherein c = 1 or 2; R5 
and R^ are hydrogen or alkyi; B.is a chemical bond; and d = 0. 

Another aspect of this invention is a compound of the invention wherein c = 2; vicinal R5 
radicals taken together with the carbon atoms to which the R5 radicals are linked form an 
ethylene group; R^ is hydrogen; B is a chemical bond; and d=0. 

Another aspect of this invention is a compound of the invention wherein c = 0 or 1 ; R5 
and R^ are hydrogen; B is -0-; and d = 0 or 1 . 

Another aspect of this invention is a compound of the invention wherein c = 0; B is - 
C(Oy or-S(0)2-; d = 1 and R7 and R« are independently hydrogen or alkyl. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 0; D 
and E is a chemical bond; Z is R21O2SHNCO-, and R21 is phenyl. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 0 or 1; 
D and E is a chemical bond; Z is tetrazolyl, NH2CO- or -C02R2i; and R21 is hydrogen or lower 
alkyl. 

Another aspect of this invention is a compound of the mvention wherein e == 0; f = 0 or 1 ; 
D is -O- or a chemical bond; E is a chemical bond; andZ is tetrazolyl, NH2CO- or -CO2R21; and 
Rai is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein e = 0; f 1 ; D is 
-O- or a chemical bond; E is a chemical bond; Ri 1 and R12 are hydrogen or alkyl; arid Z is 
tetrazolyl, NH2CO. or-C02R2i; and R2! is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein e = 2, then 
vicinal R9 radicals, taken togetiier with the carbon atoms to which the R9 radicals are linked fomi 
an ethylene group; f = 0; D and E is a chemical bond; and Z is -CO2R21; and R21 is hydrogen. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 3; D is 
-0-; E is a chemical bond; Rj i and R12 are hydrogen or alkyl, or at least one of R| 1 is carboxyi or 
alkoxycarbonyl; Z is tetrazolyl, or •CO2R21 ; and R21 is hydrogen or lower alkyl. 

Another aspect of this invention is a compound of the invention wherein e = 0; f = 1, 2, or - 
3; D is -C(0)-; E is a chemical bond; Ri 1 and R12 are hydrogen or alkyl; Z is tetrazolyl or - 
CO2R21 ; and R21 is hydrogen or lower alkyl. 
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A preferred aspect of this invention is a compound of the invention wherein 
an optionaUy substituted quinolinyl, quinoxalinyl, quinazolinyl/isoquinolinyl, //-alkyl-quinolin- 
4-onyl, quinazolin-4.onyl, benzoxazolyl, benzinaidazolyl, benzothiazolyi, benzofuranyl, 
benzothiophenyl, indolinyi oxazolyl, thiazolyl, oxadiazolyl isoxazolyl, imidazolyl, pyrazol-yl, 

5 thiadiazolyl, triazolyl, pyridyl pyrimidinyl, pyrazinyl, pyridazinyl, phenyl, or napthalenyl group, 
wherein the substituent is a ring system substituent as defined herein, more preferably a 
substituent selected from the group consisting of phenyl, substituted-phenyl, thienyl, substituted 
thienyl, cycloalkyl, lower alkyl, branched alkyi, fluoro, chloro, alkoxy, aralkyloxy, 
trifluoromethyi and trifluoromethyloxy. 

^ ^ A. more preferred aspect of this invention is a compound of the invention wherein 

0 

^-—^ IS unsubstituted quinoIin-2-yI, 3-substituted quinolin-2-yI, 4-substituted quinoIin-2.yl, 
6-substituted quinolin-2-yl or 7 substituted quinolin-2-yl; an unsubstituted quinozalin-2-yl, 3- 
substituted quino2alin-2-yl, 6-substituted quinozaIin-2-yl or 3,6-disubstituted quinozalin-2-yl; 
unsubstituted quinazolin-2-yl, 4.substituted quinazolin-2-yl or 6-substituted quinazoIin-2-yl; 

15 unsubstituted isoquinolin-3-yl, 6-substituted isoquinoIm-3-yI or 7-substituted isoquinolin-3-yl; 
3-substituted-quinazolin-4-on-2-yI; A/'-substituted quinoIin-4-on-2-yl; 2-substituted-oxa2oI-4-yl 
or 2,5 disubstituted-oxazol-4-yl; 4-substituted oxazol-2-yl or 4,5-disubstituted-oxazol-2-yl; 2- 
substitutedthia2ol-4-yIor2,5-disubstitutedthiazol-4-yl; 4-substituted thia2ol-2-yI or 4,5- 
disubstituted-thia2ol-2-yl; 5-substituted-[l,2,4]oxadia2ol-3-yI; 3-substituted-[l,2,4] oxadiazol-5- 

2G yl; 5-substituted-imidazoI-2-yl or 3 ,5-disubstituted-imida2ol-2-yl; 2-substituted-imidazol-5-yI or 
2,3-disubstituted-imidazol-5-yl; 3-substituted-isoxa2ol-5-yl; 5-substituted-isoxa2ol-3-yl; 5- 
substituted-[l,2,4] thiadia2ol-3-yl; 3-substituted-[l,2,43-thiadiazoI-5-yl; 2-substituted-[l,3,41- 
thiadiazol-S-yl; 2-substituted-[l,3,4]-oxadiazol-5-yl; l-substituted-pyrazol-3-yl; 3-substituted- 
pyrazol-5-yI; 3-substituted-[l,2,4]-triazoI-5-yl; l-substituted-[lA43-triazoI-3-yl; 3-substituted 

25 pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstituted pyridin-2- 
yl; 3-substituted pyrazin.2^yl, 5-substittited pyra2in-2-yl, 6-substituted pyrazin-2-yl or 3,5 
djsubstituted-pyra2in-2-yl; 5-substituted pyrimidin-2-yl or 6-substituted-pyriinidin-2-yl: 6- 
substituted-pyrida2m-3-yl or 4,6-disubstituted-pyridazin-3-yl; unsubstituted nq)thaien-2-yl, 3- 
substituted napthalen-2-yl, 4-substituted napthalen-2-yl, 6-substituted napthalen-2-yl or 7 

30 substituted napthalen-2-yl; 2-substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl; 
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unsubstituted -ben2oihiazol-2-yI or 5-substituted-ben20thiazol-2-yI; unsubstituted benzoxazol- 
2yl or 5-substituied-ben20xa2oU2yl; unsubstituted -benziiiuda2ol-2-yl or 5-substituted- 
benzimida2oI-2-yl; unsubstituted -thiophen-2yi, 3-substituted -thiophen-2yI, 6-substituted - 
thiophen-2yI or 3,6-disubst2tuted-thiophen-2yl; unsubstituted -benzo&ran-2-y, 3-substituted. 
5 benzofuran-2-yi, 6-substituted.ben2ofuran.2.yl or 3 ,6.disubstituted.ben2ofuian-2-yl; 3- 

substituted.benzofuran.6-yI or 3,7.disubstituted.ben2ofiiran.6.yI, wherein the substituent is a 
ring system substituent as defined herein, more preferably a substituent selected from the group 
consistmg of phenyl, substituted-phenyl, thienyl, substituted thienyi, cycloalkyl, lower alkyl, 
branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, tiifluoromethyl and trifluoromethyloxy. 
10 Another more preferred aspect of this invention is a compound of the invention wherein 

RiandR2arebothH,a= l,Ais-O.andb = 0. 

Another more preferred aspect of this invention is a compound of the invention wherein 
Ri and R2 are both H, a = 2, A is -O- and b = 0. 

Another more preferred aspect of this invention is a compound of the mvention 
15 = 0, A is -O- or -NR13- ; R|3 is hydrogen or allgrl; R3 and R4 are both independently hydrogen; 
andb=L 

Another more preferred aspect of this invention is a compound of the invention \^dierein a 
= 0, A is -O- or .NRi3-; R13 is hydrogen or alkyl; R3 and R4 are both independently hydrogen; b 
= 1; and Arl is 3-substituted quinolin-2.yI, 4.substitQted quinolin.2.yI, 6-substituted quinolin.2. 

20 yl, 7 substituted quinolin-2-yl, unsubstituted quinoxaIin-2-yl, 3.substituted quinoxalin-2-yl, 6- 
substituted quinoxalin-2-yl, 3,6-disubstituted quinoxalin-2.yl, unsubstituted quina2blin-2.yl, 4- 
substituted quinazolm-2-yl, 6.substituted qu5na2K>lin-2.yI, unsubstituted isoquinolin-3-yl, 6- 
substituted isoquinolin-3-yl, T-substituted isoquinoIin-3-yl, 4-substituted oxazol.2-yl, 4,5- 
disubstimted-oxa2ol-2.yl, 4-substituted.thia2ol.2.yl, 4,5Kiisubstituted.thiazol.2.yI, S-substituted 

25 -imida2oI-2.yl, 3,5-disubstituted-mudazol-2-yl, l-substituted-pyra2oI.3.yl, 3.substituted. 

pyrazol-S-yl, 3-substituted pyiidin.2-yl, 5-substituted pyTidin.2.yl, 6-substituted pyridin.2.yl or 
3,5-disubstituted pyridin.2.yl, 3-substituted pyra2dn-2-yl, .5-substituted pyrazin-2-yl, 6- 
substituted pyrazin.2-yl, 3,5 disubstituted-pyra2in-2-yI, 5-substituted pyrimidin.2.yl, 6- 
subsntuted-pyrimidin-2-yl, 6-substituted-pyrida2in-3-yI, 4,6.disubstituted-pyrida2in-3-yl, 

30 unsubstittited-benzothiazol-2-yl, 5-substinited-ben2othia2ol-2-yI, unsubstittited-benzoxa2oI-2-yl, 
5-substituted-ben2oxa2ol-2.yI, unsubstituted benzimida20l.2-yl, 5-substituted-benzimida2ol.2.yl, 
3-substituted-benzofuran-6-yl or 3,7-disubstituted-benzofuran-6-yL 
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below: 



Another aspect of this invention is a compound of formula I as described by fonnula (la) 




R4 




0 



. 2 da) 

wiierdn j . 

^ ^"'"'^ — are indq>endently aryl, fused arylcycloalkeriyi, fused arylcycloalkyl, fused 

arylheterocyclenyl, fused aiylheterocyclyl, heteroaryl, fiised heteroaiylcycloalkenyl, fused 
heteroaiylcycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
c+d=»lor2; 
Bis-Os 

10 Rs. lU. R7, R« are independently hydrogen; 
e»0; 
f=0; 

D and E are a chemical bond; 

Z is R21O2C., R21OC., cyclo-imide, -CN, R21O2SHNCO., R21O2SHN., (R2i)2NCO., R2iO. 2,4- 
15 thiazolidinedionyl, or tetrazolyl; 

R' and R" are ring system substituents as defined herein, more preferably, R* is lower alkyl, halo, 
alkoxy, aryloxy or arallcyl; and R" is lower alkyl or halo. 



Another aspect of this invention is a compound of formula I as described by formula (la) 

20 below: 
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R' 




wherein 



0 0 

and ^^-^ are 



and ^"^^ areindepetuientlyaryl, fused aiylcycloalkenyl, fused 
aiylheterocyclenyl, fused aiylheterocycIyU heteroaryl, fused heteroaiylcycloalkenyl, fused 
5 heteroaiylcycloalkyi, fused heteroarylheterocycleny^ 
c^=l or2; 
Bis-O-; . 

Rs, R6» R7f R« are independently hydrogen; 
e = 0; 
10 f=0; 

D and E are a chemical bond; 
Zis-C02H; 

R' and R" are ring system substituents as defined herein, more preferably, R' is lower alkyl, halo, 
alkoxy, aryloxy or aralkyl; and R" is lower alkyl or halo. 
15 . 

Another aspect of this invention is a compound of formula I as described by formula (la) 

below: 
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' 1 








wherein: 
a = 0-2; 

b = {)-l; , . 

5 Ais-0-or-NR|3-; 
c+d =l or2; 
BisrO-; 

Ri , R2, R3, R4 R5, Rs, R7, and Rt are independently hydrogen: 
Ri3 is hydrogen, RaiOC-, or alkyi; 
10 e = 0; 

f-0; 

. D and E are a chemical bond; 
Zis^QzH; 

R' and R" are ring system substituents as defined herein, more preferably, R* is lower alkyl, 
1 5 halo, alkoxy , aryloxy or aralkyl; and R" is lower alkyl or halo. 



A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
a=lor2; 
20 Ais-Os 

b = 0; 

Ri , R2, R7 and Rg are independently hydrogen; 
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— ^ is optionally substituted phenyl; 
c = 0; 
Bis-Os 
d=.l; 
e = 0; ■ . 
f-0; 

D and E are a chemical bond; 
R* is hydrogen, halo or benzyloxy; 
R" is lower alkyl, preferably methyl; 
Z is^OjH. 

A more prefeired aspect of this invention is a compound 'of foimuia I as described by 
formula (la) wherein: 
a = 1 or 2; 
A is -0-; 

b = 0; 

Ri, R2, Rs and R6 are independently hydrogen; 




is optionally substituted phenyl; 



c=l; 

Bis-O; 

d«0; 

e = 0; . . 
f=0; 

D and £ are a chemical bond; 
R' is hyidrogen, halo or benzyloxy; 
R" is lower alkyl, preferably methyl; 
Zis-COiH. 
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A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein: 
a= 1 or 2; 
Ais-O-; 
5 b = 0; 

Ri . R2. R7, Rs, Ri I and R12 are independentiy hydrogen; 




Aril 

is optionally substituted phenyl; 
c = 0; 

Bis-Os 
10 d = l; 
e-0; 

f=i;- ^ ■ . . • 
D and E are a chemical bond; 
R'ishalo; 

15 R** is lower alkyl, preferably methyl; 
Z is-COzH, 

A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) v^ercin: 
20 a=l; 
Ais^S 
b = 0; 
0 = 0-1; 
Bis-O-; 

25 d = 0or 1, whereinc+d= 1 or2; 
e = 0; 
f=0; 

D and E are a chemical bond; 
R' is hydroigen, aralkoxy, or halo; 
30 R" is lower alkyl, preferably methyl; 
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Zis-COzH. 

A more preferred aspect of this invention is a compound of formula I as described by 
formula (la) wherein; 
5 a-1; 
Ais-0-; 
b-0; 
c = 0; 
Bis-0-; 
10 d=l; 
e = 0; 
f=0; 

D and E are a chemical bond; 
R' is hydrogen; 
15 R"b lower alkyl; 
.Zis<:02H. 

A more preferred aspect of this invention is a compoxmd of formula I as described by 
formula (la) Miierein: 




are aryl or heteroaiyl; 



Ais-0-; 
b=0: 
c-0; 
25 Bis-0-; 
d-1; 
e-0; 
f»0; 

D and E are a chemical bond; 
30 R' is hydrogen; 
R" is lower alkyl; 
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Zis<:02H. 

A more preferred aspect of this invention is » compound of formula I as described by 
formula (la) vrfierein: 

0 . 

5 is optionally substituted azaheteroaryl; 

^— ' IS optionally substituted phenyl; 
a=l; 

AisO-; 

b = 0;. 

10 c = 0; . . 

Bis-0-; 
d=l; 
e = 0; 
f=0; 

15 D and E are a chemical bond; 
R' is hydrogen; 
R" is lower alkyl; 
ZisCOiH. 



20 



A more prefisrred aspect of this invaitipn is a compound of formula I as described by 
formula (la) wherein: 




IS optionally substituted quinolinyl, or a 5-membered heteroaryl group wherein the 
heteroaryl group is substimted by optionally substituted phenyl or optionaUy substituted 
cyclohexyl; 



0 

25 ^;;>-^ is optionally substimted phenyl; 



a-1; 
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A is -0-; 
b = 0; 
c = 0; 
Bis-O-; 
5 d=l; 
e = 0; 
f=0; 

. D and E are a chemical bond; 
R' is hydrogen; 

10 R" is lower alkyi; 
ZisCOzR 

Compounds according to die invention are selected from die group consistmg of 
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9 f ■ ■ » 





0*^0 



xrco Xr' 



CO.. 
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(y^^J^ >Sa.^^ 

'^^""^^"i^"^'^- ^'^^^^^"XX''"'^!;' '^^'^"^"i^r""^^ 




10 
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a 

CCl-»vq^°«j^ j^XX^^^"^-^^ Ois^ovQ-^-J^ 

"cf^^ 






a 



9 






"^"^"^ 00,^-9^ OX'^Q^ 
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0..^^ 'ta^ CU^.^ 

a 



Cr^ty^^ /Kx..^y^ OCl«^«^ 





00.^^^ .p:x^yj^ co^j^ 






■a 

avcy^ ^Xr^ 

O^JCo^^o^j^ CXX^^^^'-J^s. "'^^^'^^"XX^^''^]' 



10 
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A preferred compound according to the invention having PPARa and PPARy activity is of the 
formula: 



^^^^^^^^^^^ 



5 

A preferred compound according to the invention that is selective for PPARa is selected from the 
group consisting of 

■ CO^»>cr°^ ^"^-CD cd^.^ 

» . » 9 

a , 

^^^^^^^ ^^''^w ^^^"^^^X^^'^Si" CC!y"''^^^*"'S!i^ 

10 ; ; ; 

and , 

A preferred compound according to the . invention that is selectiye for PPARS is of the formula: 



15 




A preferred compound according to the invention that is selective for PPARS and PPARy is 
selected from the group consisting of: 



20 ;and 



A preferred compound according to the invention that is selective for PPARa and PPARS is 
selected from the group consisting of: 
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CC^xJb CQ-^ cP-'-a.-y 

; . ;and. • " 



More preferred compounds of the invention hiaving PPARy activity have the formula: 
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This invention also encompasses all combinations of preferred aspects of the invention noted 



herein. 



Compounds useful according to this invention can be prepared in segments as is common to a 
long chain molecule. Thus it is convenient to synthesize these molecules by employing condensation 
reactions at the A, B and D sites of the molecule. Compounds of Formula I can be prepared by the 
application or adaptation of known methods, by which is meant methods used heretofore or described in 
the literature. Compounds of Formula I are preparabie by recognized procedures from known compounds 
or readily preparabie intermediates. Thus, in order to prepare a compound of the below formula, where Z 
is generally CN or CO2R 






<5 t 











^2 




a) 



The following reactions or combinations of reactions are employable: 



0f 





(vm) 



R5 R7 X R9 1 
rj)b( Ar n ^ AT ra 4-^ 

R4 Re Ra Rto l 

(DO 



^2 



Scheme 1 



0^^i «3 y^-^ R5 ^ Br R9 • Rr 




Rip R« 







^11 









Scheme 2 



wo 00/64876 



52 



PCT/USOO/11490 




(XIV) 



<XV) 




(XVI) 




2 



(XVB) 



Scheme 3 



In the above schemes (1-3) a displacement reaction can be used when A, B and D are O, S or NR, and L 
is a leaving group such as halo, toslyate or mesylate. A base such as sodium hydride, sodium hydroxide, 
potassium carbonate or triethylamine may be used when A, B or D is O or S. 



me 



An alternative coupling reaction is the Mitsunobu reaction (diethyiazodicafboxylate/triphenylphosphi 
see Synthesis, 1981, 1). This chemistry can be used to condense fragments when the functionality is 
amenable to this reaction. An example of this would be the coupling of compounds of scheme 1 where 
formula VI (L = OH, a > 0) and formula VII (A « O, b = 0) 



Reaction temperatures are in the range of about -78 ^^C to 80 X and reaction times vary from about 1 to 
48 hours. The reactions are usually carried out in an inert solvent that will dissolve the reactants. 
Solvents include, but are not limited to N,N.dimethylformamide, acetone, acetonitrile, teu^hydrofuran. 

Alternatively, the reactions shown in Schemes 1-3 can be accomplished using a fragment of the described 
Formula. For example, as shown in Scheme 4, a compound of Formula VI (Scheme 1) may be combined 
with a compound of Formula VII, where Formula VII optionally contains Ar III and Z. This notation 
used for Formula VII in Scheme 4 is used throughout this document and is used to generalize the 
described reaction. Therefore, all of the reactions of Schemes 1-3 may be accomplished as shown or by 
using a fragment of 4e described formula. In some instances, tht use of a protecting group may be 
required when a fragment of a formula is used. 





^ ArU 



(VII) 



One method for the preparation of compounds where Z = tetrazole is the reaction of an intermediiate 
where Z = CN with sodium azide and ammonium chloride at an elevated temperature. 
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One method for the preparation of compounds where 2 = COjH, is the hydrolysis of an intermediate 
where Z is CN or COjR. This can be accomplished under acidic or basic conditions, with the preferred 
method generally being sodium or potassium hydroxide in a protic solvent such as aqueous ethanoi at a 
temperature of about 20 "C to 1 00 'C. 

An alternative method for the conversion of a nitrile to a carboxylic acid is to reduce the nitrile to the 
corresponding aldehyde using a reducing agent such as diisobutylaluminum hydride, followed by 
oxidation of the aldehyde to die carboxylic acid using a reagent such as sodium chlorite, sodium 
dihydrogen phosphate, isobutene (See, JACS 1980, 45, 11 76) or otiier standard conditions. 

Another alremative method for the preparation of compounds where Z = CO.H is the oxidation of a 
primary alcohol using an appropriate oxidant such as PDC in DMF, RuClj / NalOi in 3:2:2 water 
aceionitrile : CCl^ orrhe Swem system (to produce the intermediate aldehyde then oxidation of this 
functionality to the carboxylic acid as described above). 

Some other methods for the preparation of compounds wliere Z - COjH are shown in Scheme 5 ; A 
carboxylic acid (2) can be generated directly by halogen-metal exchange of the corresponding aromatic 
halide (1) with an alkyl lithium reagent such as n-butyllithhim, followed by quendiing the resulting anion 
with carbon dioxide. Alternatively, alkoxy-carbonylation of an aromatic bromide, iodide or triflate can be 
accomplished in a carbon monoxide atmosphere in the presence of a suitable alcohol (usually methanol) 
using a catalyst such as Pd(PPh:.) ,CI, / Et.NH. Pd(Ph,P(CH,):.PPh.), / Et,N or alternatively cobalt, ie. 
Co(OAc)2, plus a base (NaH or KjCO,), The resulting benzoate (3) is then converted to the benzoic acid 
by hydrolysis as described above. 



X = Br, I.OTf 
CO, Pd(PPhJ,Cl, 





!or 



Preparation of phenylacetic acid derivatives can be accomplished from an appropriate aryl halide ( 
triflate as illustrated in Scheme 6. Stille coupling of this type of compound with a vinyl stannane using a 
palladium catalyst such as Pd(OAc),, P(o-tolyl) j provides an olefin. (5). Hydroboration of tills 
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vinylbenzene dcrivaiive; followed by oxidation of the resulting primary alcohol with an oxidant, such as 
Jones' reagent, provides the phenylacetic acid (6). 




Scheme 6 



In one embodiment of the current invention, Arl can be a five membered ring heterocycle thus generating 
astnictures of the general form shown in Figure 1. 




W » CRf. N: X a OR,. N: Y* CRt. N: Z > S. O. NR, 

Figure I 

In particular, the h^erocycle can be a substituted thiazoie, oxazole, oxadiazole, imidazole, isoxazole, 
pyrazole, thiadiazole or triazole. These systems can be prepared using methods known in the chemical 
literature (for reviews see Katritzky, A.R.; Rees, C.W. Eds. Comprehensive Heterocyclic Chemstry . Vol. 
5; Pergamon Press (1984); Katritzky, A.R.; Rees, C.W.; Scriven, E.F,V, Eds. Comprehensive 
Heterocyclic Chemstry II;yfo\s3& 4, ?eridmon Press (1996)). More specifically, oxazoles, imidazoles 
and thiazoles can be prepared by fusion of an amide, amidine or a thioamide, respectively, with an u- 
halo-ketone at temperanjres ranging from about 40 **C to 150 **C (Scheme 7). 
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Y-CUBr 



RC(«X)NHj 



X»O.S.NRj 




Scheme 7 

These reaaions may be carried out neat, or in a solvent such as toluene, dichiorobenzene, or ethanol. 
Substituted oxazoles can also be prepared from a diazoketone and a nitrile using 6F3 etherate (Scheme 
8), Ibata,T; Isogami, Y. BulL Chem. Soc Jpn, 1989, 52, 618). 





Scheme 8 

1,2,4-Oxadiaxoles can be prepared by reaction of a nitrile with hydroxylamine followed by condensation 
of the resulting hydroxy-amidine with an acid chloride in the presence of a base and heating the adduct in 
a solvent such as toluene or dichiorobenzene to effect ring closure'. (Scheme 9, Banavara, Beyer, 
Tj\.; Scott, P J.; Aldinger, C.E.; Dee, M.F.; siegel, T.W.; Zembrowsky, W J. J. Med, Chem., 1992, 35,' 
457). 



1 



rrcoa/KsCOs 



jy 

Rtr NHj 



heat/ toluene 




Scheme 9 



13»4-oxadia2soles are prepared (Scheme 10) by condensation of an acylhydrazide with an acid synthon 
(such as an ester, acid chloride acyl azide) then cyclization of the resulting diacyl-hydrazide by heating in 
a solvent such as benzene or ethanol with or without an acid catalyst such as sulphuric acid (for examples 
see Weidinger, H.; Kranz, Chem. Ber., 1963, 96, 1049 and Vakula, T.iL; Srinivarsan, VJL Indian J. 
C/icm.. 1973,77,732). 
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Y 

O 





Base 



Scheme 10 



Substituted 1^,4-thiadiazoles can be prepared by condensation of a thioamide with an N^N- 
dimethylamide dimethyl acetai derivative in a solvent such as benzene (Scheme i I, MacLeod, A.; Baker, 
R.; Freedman, S J.; Patel, S.; Merchant, K J.; Roe, M. Saunders, J. / Med Chem., 1990, 33, 2052. also 
Patze!, M. Liebscher, J.; Siegfried, A. Schmitz, E. Synthesis, 1990, 1071) followed by reaction with an 
eiectrophilic aminating agent such as mesityisulphonyioxyamine in methanol or dialkyioxaziridine in a 
solvent such as toluene. 



In another embodiment of this invention Ari can be a 1,3,4-thiadiazole. This system is assembled by 
condensation of a dithioester with an imidate ester salt in a solvent such as ethanol at a temperature 
between room temperature and reflux (Scheme 12. Slillings, M.R.; Welboum, A.P.; Walter, D.S. 7. Med, 
Chent, 1986, 29, 2280). The dithioester precursor is obtained from the corresponding Grignard reagent 
and carbon disulphide / Mel. The imidate ester is prepared from the corresponding nitrile by reaction with 
HCl gas in the presence of an appropriate alcohol. 





MesSOjONHa 



S N 



Scheme 1 1 
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Mg/TTHF 

orBuU/THF/MgBrs 
.-78"*C-rX 



CSj/Mel 



S 



NHNH2 
+ 



Ha/Emanol 



NH3C 



NH^ 
OEt 





Scheme 12 

Pyrazoles can be prepared by condensation of a 1^-diketone (Scheme 13) or a synthetic equivalent with a 
substituted hydrazine (for example, a ^aminoenone. Alberola, A,; Calvo, L.; Ortega, A.G..; Sadaba, 
M.L.; Sanudo, M.C.; Granda, S.G.; Rodriguez, E.G., Heterocycles, 1999, 51, 2675). 

. FT 

IT 

Scheme 13 

Similarly, isoxazoles can be prepared by reaction of a 13 dicarbonyl compound with hydroxyl amine 
(Scheme 14. Pel, Y.; V/ickham, B.O.S.; Tetrahedron Letts, 1993, 34, 7509) in a solvent such as ethanol at 
a temperature between 20 **C to reflux temperature. 



P P HO-NHiHa 





Scheme 14 



Alternatively, isoxazoles can be prepared by condensation of a hydroxamyl chloride with an alkyne 
(Scheme 15, Kano, H.; Adachi, L; Kido, R.; Hirose, K. 7. Med Chenu 1967, 10, 41 1) in the presence of 
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a base such as triethylamine. The hydroxamyl chloride unit can, in turn, be prepared from the 
corresponding oxime by oxidation with chlorine gas at low temperature (such as -60 °C) in a solvent such 
as ether (Casanti, G. Ricca, A. Tetrahedron LetL, 1967, 4, 327). 

NOH g^j^ 

* — — ^- ^^Tr" ■ 

N O 

Scheme 15 

Triazoles are prepared by the Einhom-Brunner reaction or a variant thereof (Scheme 1 6} 



O O 




Scheme 16 



In addition, 5-hydroxymethyI substituted 1^,4-triazoles can be prepared by condensation of an imidate 
ester with an Z-hydroxy-acetohydrazidc unit (Scheme 1 7. Browne, E. J.; Nunn, E. E.; Polya, J. B. Jl 
ChetfuSocX 1970, 1515). 




r 

Scheme 17 



The five membered heterocycles, so formed, can, in certain cases, be coupled directly with a fragment 
containing Aril using standard methodology detailed elsewhere in the description of this invention 
(Schemes 1-4), These methods include alkylation of metal alkoxide containing Aril with a chloromethyl 
substituted heterocycle, or conversely, alkylation of a hydroxyl appended heterocycle (in the presence of a 
base) with a chloromethyl reagent containing ArIL 

In another approach to fragment condensation, the substituents on the preformed heterocycle are first 
modified to incorporate suitable reactive functionality then this system is coupled to a fragment 
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containing Aril. For example (Scheme 18), treatment of a 1 ,4-disubstituted imidazole with a base such as 
n-butyl lithium at a temperature of around -78 **C followed by alkylation of the resulting anion with an 
eiectrophile such as ethylene oxide provides the hydroxyethyi-substituted imidazole (other useful 
electrophiles are DMF or formaldehyde. For example see Manoharan, T.S.; Brown, R.S. 7. Org, Chefn,, 
1989, 54, 1439). This intermediate can then be coupled to an Aril fragment containing an aromatic 
alcohol via a Mitsunobu reaction. 




Scheme 18 > 

Another example of this general approach is shown in Scheme 19, A ring substituent such as an ester can 
be reduced to the corresponding alcohol using a reagent such as lithium aluminum hydride or lithium 
borohydride in a solvent such as THF or ether. Followed by halogenation of the resulting alcohol with a 
reagent system such as NCS / PhjP, Phs? / Bti or PBra (Pei, Y.; Wickham, B.O.S.; Tetrahedron Lett,, 
1993, 34, 7509). The aikyl halide produced in this manner can be coupled with a nucleophilic substituent 
attached to Aril, using a base such as K2CO3 in the case of an aromatic alcohol, (thiol) orNaH in the case 
of an aliphatic alcohol (thiol). 
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Scheme 19 

In a third general approach to fragment condensation, Ar II can be incorporated mto a precursor of the 
five mcmbered hetcrocyclc. For example (Scheme 20), amination of the 3-aryI-propionate and thionation 
of the resulting amide provides a suitable functionalized system for thiazole ring synthesis. Similarly 
formation of the thio-urea from the arylmethyl amine (path B) provides'a suitable precursor for fusion 
with an ?-haloketone leading to a 2-amino-substimted thiazole (Collins, JX.; Blanchard, S. G.; Boswell, 
G. Charifson, P. S.; Cobb, J. E.; Henkc, B. R.; HuU-Ryde, E. A,; Kaamierski, W. M.; Lake, D. R; 
Leesnitzer, L, M.; Lehmanh, J.; Lenhard, J, M.; Orbanid-Miller L.A.; Gray-Nunez, Y.; Parks, D. J.; 
Plunkctt, K, D.; Tong, Wei-Qin. Jl Med. Chem. 1998, 41, 5037). 
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WaCR,,N;XaCR,.N;Y»CRi,N;Z = CR,N 
Provided that when A « O, N, or S then •*a" is > 1 

Figure! 

In particular, this heterocycle can be a pyrazole, an imidazole or a triazole. These systems can be prepared 
by alkylation of an //-unsubstituied heterocycle using a base such as sodium hydride, in a solvent such as 
DMF, THF, DMPU or a combination of these solvents, at or around 0 ''C and an electrophile such as an 
alky I haiide, cyclic carbonate or an epoxide (Scheme 21). 
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2.E 



1. NaH 




N E 



W =CR, N; X = CR, N; Y=CR, N; Z = CR N 



Scheme 21 



These electrophiles can incorporate Aril or the aUcylation products can be further modified and coupled 
to a fiagment containing Aril in a subsequent step as described above. For example (Scheme 22), The 



M. Synlett 1999, 299), This intermediate can then be alkylated with sodium hydride / ediylene carbonate 
in DMF (for a specific example see Collins, J.L.; Blanchard, S, G.; Boswell, G. E.; Charifton, P. S.; 
. Cobb, J. E.; Henke, IL; Hull-Ryde, E. A.; Kazmierski, W. M.; Lake, D. H.; Leesniteer, L 
Lehmann, J.; Lenhard, J. M.; Orband-Miller LA.; Gray-Nunez, Y.; Paries, D. J.; Plunkett,"K. D.; Tong, 
Wei-Qin. 1 Med Chem. 1998, 41 ^ 5037). This intermediate can in turn be coupled to a fragment 
containing Aril by a Mitsunobu reaction as djescribed above. 



In another embodiment of this invention Arl is a substituted benzene, pyridine, pyrimidine, pyrazine or 
pyridazine (Figure 3). These systems can be prepared by applying several of the general synthetic 



3,5-disubstituted pyrazole is prepared by reacting an aldehyde with a P-tosylhydrazinophosphonate, using 
Ae literature procedure (Almirante, N.; Benicchio, A.; Cerri, A.; Fedrizzi, G.; Marazzi, G.; Santagostino, 






Scheme 22 



methods detailed elsewhere in the description of this invention. 
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w=v 




W = CR„ N; X = CRi. N: Y= CR,. N; 2 = CR, N 



Figure 3 



More specifically (Scheme 23), treatment of the known 5-brom<>-2-methyl-pyridine (Graf. /. PrakL 
Chenu, 1932, /iJ, 19.) with LDA then formaldehyde in THF at low temperamre (typically around -78 
•^C) followed by Mitsunobu coupling of die resulting alcohol to an aromatic alcohol containing Aril gives 
the bromo-pyridine derivative which can be further modified to give various alky! and aiyl substituted 
pyridines by cross coupling with an ^propriate alkyl or aryl organometalHc under palladium or nickel 
catalysis (For general reviews see Knight, D.W. and Billington, D.C in Comprehensive Organic Synthesis 
Vol. i, p 413 and 481, Trost, B.M. and Fleming, I; Eds. Pergamon Press 1993). 



1.LDA/CH2O 



ZOEAD 




R^/Pd(0)QrNi(Q 




Scheme 23 



Similar procedures using the appropriate 5-bromo-2-methyl-pyrimidine (Kosolapoff, GM.; Roy, C.H. J. 
Org, Chem.. 1961. 25, 1895), 2.iodo.5.methyKpyrazine (Hirshberg. A.; Spoerr, .J. Org. ChenL. 
1961, 25, 1907) and 3-bromo-6-methyl-pyridazine (Counotle-Potman, A.; van der Plas, H.C4 
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Heierocyclic Chem., 1983, 20, 1259) provide access to the corresponding pyrimidines, pyrazines and 
pyridazines respectively. 

In another variant of this general class, Arl is a 3-heteroatom-substituted pyridazine. For example 
(Scheme 24), treatment of the known 3,6-dibromo-pyridazine with a metal alkoxide (containing Aril and 
derived from the corresponding alcohol and sodium hydride) in a solvent such as DMSO provides the 
alkoxy-substituted bromo-pyridazine. The bromide can be converted into a range of substituents as 
described above for pyridines. In particular, Suzuki coupling with a boronic acid in the presence of a base 
and a palladium catalyst provides the corresponding aryl substituted pyridazines. 




Scheme 24 

In anodier embodunent of this invention Arl can be a substituted quinoxaiine (Figure 4). These systems 
are assembled by condensation of a 1,2-dicarfoonyl compound with a 1,2 diamino-benzene (for a review, 
see Katritzky, A.R.; Rees, C.W.; Scrivcn, E.F.V. Eds, Comprehensive Heterocyclic Chemstryll', Vol 6 
Pergamon Press (1996). 




Figure 4 

Functional ization of these systems and coupling to Aril can be effected using procedures described for 
the related pyrazines. For example (Scheme 25), condensation of 1,2-diamino-benzene with 2,3-butadione 
provides ^e 2,3-dimethyl quinoxaiine. //-oxidation of this intermediate with a peroxy-carboxylic acid and 
treatment of the product with acetyl chloride gives the 2-chlorom.ethyl-3-methyi quinoxaoline (Ahmed, 
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Y,; Habib, M.S.; Bakhti'ari, B. Bakhtiari, Z. J, Org. J/, 2613). This Jntennediate is then 

coupled to a fragment containing Ar II under standard conditions. 



T* I 2.per«ealisacidmenPOCt3 




NH, 



INaHofKjCOj/HX^ X^^^ 




x»o.Nas 



Scheme 25 

In another embodiment of the current invention Arl can be a quxnazoline (Scheme 26). Such systems are 
commonly prepared by condensation of an o-amino-benzaldehyde or o-amino-aryl-ketone derivative 
with an acid chloride followed by heating with ammonia. For example, condensation of o-amino- 
benzaldehyde with chloroacetyl chloride in the presence of pyridine followed by reaction of the product 
wifli ethanolic ammonia at room temperature (Armarego, W.L.F.; Smith, J. L C. Chem. Soc., Q 1966, 
234) provides a 2-Ghloromethyl substituted quinazoline which can be coupled to a fragment containing 
ArQ as described above. 



2.NH)amanol 

XNaHorKjCOi/HX 
X-O.NR.S 




Scheme 26 

The related quinazolin-4-one ring system (Scheme 27) can be prepared by condensation of an o-amino- 
benzonitrile and an acid chloride followed by ring closure using a reagent such as urea hydrogen peroxide 
in the presence of a base such as potassium carbonate (Bavetsias, V. Syntk Commun. 1998, 25, 4547). 
In another variant of the quinazoline system, 4-heteroatom substituted quinazoiines can be prepared by 
condensation of an amino-benzonitrile with chlorocetonitriie in the presence of an acid such as HCI or 
HBr (Chhabria, M. T.; Shishoo, C. J. /fe/erocyc/e^ 1999, 57, 2723.). The resulting system can be 
coupled to Aril as described above. The 4-halp-substituent can then be modified by nuclebphilic 
displacement by a metal alkoxide in a solvent such as DMSO. 
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HY#c 
T»aBr 




'.a 



v-c 



- Y-OfT 

Scheme 27 



A genml reaction for die preparation of reagents such compounds of formulas VI, DC, X, Xm and XIV 
(schemes 1-3) is shown in Scheme 28. Halogenation of a methyl substituted aromatic with a reagent such 
3S N-broraosuccinunide under free radical conditions provides the halomethyl substituted aromatic 
reagents. 



N NBSorNCS N x 



XsBr.CI 



( > VcHj 

V y benzoyl peroxide 

orAIBN 

Scheme 28 

An alternative preparation of certain alkylating reagents is shown in Scheme 29. For example, substituted 
2-chloromethyl quinoline derivatives can be prepared using a two step procedure (See, J. Med. Chem. 
1991, 34^ 3224). Oxidation of the nitrogen to form the N-oxide can be acheived wjth an oxidant such as 
m-chloroperbenzoic acid or hydrogen peroxide. Reaction of the N^oxide with a reagent such as toluene 
sulfonylchloride at elevated temperatures can produce the target chloromethyl derivative. This chemistry 
can also be extended to 2-picoiine derivatives where the 6-position is non-hydrogen. 
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Scheme 29 



Preparation of reagents which can be used as alkylating agenets of formula VI (scheme I) are shown in 
Scheme 30. With the quinoxaline ring system the use of trichloroisocyanuric acid (TCC) can produce the 
corresponding chloromethyl analog (See, Chem. Ber. 1987, 120, 649). 

OCX ^ <1X" 

Scheme 30 

In a particular embodiment of this invention, B of Formula I can be an amide linker of either of the 
.general forms shown in Figure 5. Compounds of this formula can be pr^ared from a carboxylic acid 
fragment and an amine fragment using standard peptide coupling reagents. They can also be prepared by 
reaction with an activated carbojQflic acid derivative such as, but hot limited to, an acid chloride or 
anhydride in combination with an amine fragment in the presence, of a suitable base such as triethylamine. 
It should be clear that essentially the same procedures can be used in the case where group A of Formula I 
is an amide using the appropriate carboxylic acid and amine fragments. 




Figure 5 

More specifically, die 2-aminomethylT6-substituted-ben2oic acid system (7) can be prepared using the 
chemistry shown in Scheme 31. Selective reduction of the substituted ohthalic anhvdride (9) with a 
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sterically hindered lithium triaiklyborohydride, such as L-selectride; provides lactone (10) 
regioseiectively (See Krishnamurthy, Hcterocycles, 1982, 75, 4525). Reaction of this lactone with ' 
porassium phthalimide provides the protected amine according to the procedure of Bomstein, Org.Syn. 
Collective Vol IK 1963, 810. Removal of the phthalimide protecting group using standard deprotectfon 
conditions with hydrazine can provide the amino acid (7). 




(9) (10) (7) 



Scheme 31- 

U-Carboxylic acid-half esters such as 12 (Scheme 32) are precursors to amide linked stmctures (Figure 
5) in which the Arlll containing fragment is the acyl doner. These systems can be prepared in several 
ways: Alcoholysis of the phthaiic anhydride (9) can provide selectively isomer ( II ) plus smaller amounts 
of isomer (12). Esterification to provide the diester ( 13) can be accomplished using a variety of 
conditions, such as Fishier esterification. Hydrolysis of the diester can provide the regioisomcr (12) as the 
major isomer in addition to isomer (1 1). 




Scheme 32 



Phthaiic anhydride derivatives such as (9) can, in turn, be prepared from the corresponding diacid (14) as 
shown in Scheme 33 using dehydrating conditions such as, but not limited to, hot acetic anhydride. 
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Scheme 33 



In one embodiment of this invention, ArIIHCR9Rio)c^IMCRi i Ri2)rE-Z taken together constitutes a 
substituted benzoic acid. A useful sequence of reactions for constructing this kind of system is shown in 
Scheme 34. A lactone (obtained as described in Scheme 31) can be heated with hydrobromic acid to 
provide the bromomethyl carboxylic acid. The carboxylate can be esterified by preparing the acid 
chloride, followed by reaction with an alcohol to provide an intermediate bromide which can be used as 
outlined in Scheme 2, Formula XIIL 




Scheme 34 

An alternative benzoate substitution pattern can be accessed using the Alder-Rickert reaction as shown in 
Scheme 35 (See, J. Org. Chem. 1995, 60, 560). A 2-siIyloxydien:e can be formed finom an cnone using a 
strong base such as LDA and trapping the enolate with a silylating reagent Heating this diene with an 
acetylenedicarboxylate at elevated temperatures can then yield the Alder-Rickert product Alkylation of 
the phenolic hydroxyl under standard conditions (using the alkylating reagent R'-L, where L is a leaving 
group) followed by saponification of the diester can provide a diacid mtermediate which can be 
manipulated according to die chemistry described in figures 3 1-34 to provide useful intermediates for the 
preparation of compounds of Formula I. 



Xahalide.Oatkyl.alkyl 




Scheme 35 
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Another particular embodiment of this invention is one in which the substituted benzoic acid moietv 
described above has a 6.aIkyl-2.aIkoxy substituent pattern. The preparation of this kind of system is 
illustrated using the 6-methyI derivative shown in Scheme 36 (See Hamada, Tetrahedron, 1991, 47, 
8635). Ethyl acetoacetate and crotonaidehyde can be condensed to form the cyclic P-ketoester. 
Subsequent lithium chloride / cupric chloride mediated aromatization of this intermediate can be 
accomplished at elevated temperatures to provide the target salicylate ester. The phenolic hydroxy) of this 
system can be further derivatized by aikylation as outlined elsewhere in the description of this invention. 




NaOEt 



COjEt 




COjEl 



CO^Et 



Scheme 36 



Additionally, 6.alkyI.2-aIkoxy benzoate systems can be prepared by aromatic nucleophllic substitution of 
a 2-fluoroben2aldehyde, at elevated temperatures, with an alkoxide (Scheme 37) to'produce a 2-alko3ty. 
benzaldehyde. Oxidation of the aldehyde to the acid can then be accomplished using conditions such as 
sodium chlorite, sodium dihydrogen phosphate, isobutene (See, JACS 1980, 45, 1 176). 




R'ONa 
^ 




[Ox] 




Schemes? 



In another embodiment of this invention, B of Formula I can be a sulfur atom forming a thioether linkage 
(Scheme 2, Formulas (XI and XII). This type of system can be prepared by standard thiol aikylation 
using a suitable base (such as sodium or potassium carbonate, hydroxide, hydride or an amine such as 
triethylamine) to form an anion of the thiol and then reaction of this species with an appropriate 
electrophile such as an alkyi halide or sulphonate ester. Similarly, the groups A and D of Formula I can 
also be, independently, a sulfur atom. It should be clear that he same transfonnations described in the 
Schemes below can be applied to compounds of Formulas (VII, VIII, XI, XII and XVI; schemes 1-3). 
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Aromatic thiols can be prepared from the corresponding phenols. For example, preparation of a2-thio- 
benzoate (10) from the salicylate (7), can be carried out as shown in Scheme 38. (See, Guise J. Chem 
Soc, Perkin Trans. 1, 1982. «, 1637). The thionocarbamate (8) can be obtained from the corresponding 
phenol (7) using a thiocarbamoyi chloride. Pyrolysis of (8) (>300 »C) can yield the rearrangement 
product (9) which upom hydrolysis can yield the thiol (10). 




^ (8) . (9) (10) 

Scheme 38 



Another useful ring substituent transformation is the conversion of an aniline to an aromatic thiol. As 
shown in Scheme 39, diazotization of an aniline such as (1 1) is followed by conversion of the diazonium 
salt (12) to a disuifide(13) using sodium sulfide. Reduction of the disulfide with zinc/acetic acid can yield 
the thiol (14) (See, Guise J. Chem Soc., Perkin Trans. 1, 1982, S, 1637). 

(12) (13) (14) 

Scheme 39 

In a particular embodiment of this invention, Arlll can be a halo-substituted aromatic Synthesis of a 
particularly relevant system is outlined in scheme 40. Regioselective halogenation of a 2,6-disubstituted- 
phenol to provide the 4-halophenol system can be accomplished with a haiogenating reagent such as 
sulfiiryl chloride (See, J. Het Chem. 1989, 2(5, 1 547). The phenolic hydroxyl group can be further 
derivitized as outlined elsewhere in the description of tihis invention. 




or other 
haiogenating 
reagent 




X = CI. Br 
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Scheme 40 

An alternative method for the preparation of a halo (or alkoxy)-substituted benzoate is shown in Scheme 
41. An aniline is first converted to its diazonium salt using nitrous acid, followed by transformation to 
the corresponding nitrile using a reagent such as cuprous cyanide (See Chem. Ber. 1983, II6,\\ 83). The 
cyano group is then hydrolyzed to the acid (see, Fuson, JACS 1941, 63, 1 679). The acid may then be 
protected as an ester to allow further derivitization of the system as outlined elsewhere in the description 
of this invention. 



X = halogen oralkoxy 




Scheme 4 1 



An ortho-halo-benzoatc can be prepared similarly, by diazotization of an o-carbo3Qr aniline, followed by 
reaction with a copper halide (Scheme 42). 




Scheme 42 



In another embodiment of this invention, Arlll is a benzofiirany! or dihydrobenzofixranyl carboxylic acid 
as illustrated in Figure 6 




CO2H 

Figure 6 
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Benzofuran-2-carboxylate derivatives can be prepared as shown in Scheme 43 by cyclization of the 
appropriately substituted 2-carbonyl-phenoxyacetate under basic conditions. Reduction of the resulting 
benzofiiran to the corresponding 2,3-dihydro-ben2ofuran can be accomplished using sodium mercury 
amalgam under basic conditions. (See, J. Med Chem. 1984, 27, 570). 




.0 ^^^^ ^-TA Na/Hg 



V 



O^OR 



O 

Scheme 43 



OH- 




An alternative synthesis of the 2^-dihydroben2ofuran-2-caiiboxylate ring system is shown in Scheme 44 
(See, J. Med. Chem. 1981, 865). Claisen rearrangement of a substituted allyl-phcnyl ether at an elevated 
temperature such as 250 either neat or in a solvent such as dimethylaniline, can provide the o-allyl- 
phenol . Peracid oxidation of this intennediate provides Ae 2-hydro3Qanethyl-2,3-dihydr6benzofuran. 
which can be further Oxidized to the carboxylic acid using a variety of oxidizing agents such as Jones' • 
reagent 





^^^^^ 



Scheme 44 

In another embodiment of this invention -A" can be an imidazolidin-2-one, a tetrahydn)pyrimidin-2-one 
an imidazoIine-2,4-dione, or atetrahydropyrimidin-2,4^inone (Figure 7). 




X.Y =(CR,R2)^O0 
na1,2 



Figure 7 
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These systems are prepared from an amine containing Arl by sequential acylation, aminolysis, ring 
closure and reduction, as illustrated in Scheme 45 (For examples see iCitazaki. T.; asaka. A,; Tamura, N.; 
Matsushita, Y.; Hosono. H.; Hayashi, R.; Okonogi, iC; Itoh, IC Chem. Fharm Bull., 1999, 47, 351 and 
Basha, A.; Tetrahedron LetL. 1988, 29, 2525). Coupling to Aril can be effected by derivitization of the 
cyclic urea N by treatment with a base such as NaH in THF at around 0 »C then alkylation of the resulting 
anion with an electrophiie such as an aikyl bromide / triflate containing Aril). 



\ i.Phcoa 

( A,I )_NH, 



^ / 2.NHj(CH,)^0Et), 

3. HQ 

4. H2/Pd 



> tCH^ 




X«8r.lOTf 

Y-CCH, 

n«l.2 



Scheme 45 



In another embodiment of this invention Aril is a six membered ring aromatic of general form substituted 
shown in Figure 8. In particular, ArU is a substituted benzene, pyridine, pyrimidine. pyridazine < 
pyrazine. 



sor 



\ / • 

Hi 




U»CR,.N.C-;WaCR,. N. C-: X = OR,. N, C-; Y» CR„ N.fi.; Z- OR,. N. C- 

Figure 8 



In principle, appropriately functional ized ring systems of this kind can be prepared by * 
fiinctionalizaiion of specific precursors followed by ring synthesis or by derivatization of a preformed 
ring system. There are numerous approaches to the synthesis and functional ization of the aforementioned 
cyclic frameworks in the chemical literature (for examples, see (a) Katritzky, A.R.; Rees, C.W.; Scriven, 
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E.F.V. Eds. Comprehensive Heterocyclic Chemtry II. Voh 5 and Vol 6. Elsevier Science 1996 and 
references therein). For example, (Scheme 46) alkylation of methyl glycolate with an alkyi halide 
containing Arl using a base such as sodium hydride in a solvent such as THE or DMSO provides the 
ester. Claisen condensation of this ester with Nbutyl acetate at low temperature (typically below -15 ^ 
us.ng a base such as LDA in THF p«,vides the keto ester intermediate. This is reacted with formamidine 
acetate m the presence of a base such as sodium methoxide in methanol to give the pyrimidinone (Butters. 
M. J. Heterocyclic Chem.. 1992, 29, 1369). This type of substituted aromatic system can be further 
functionalized to incorporate Ari as described elsewhere in the description of this invention. 



N 



NaH/ 



Br- 




«-"AriII 



NH 



MeO. 




LDA/feuOjCHj 



H"^KiH^ IP . o (L( Arm 

NaOMe/MeOH O O Rg 




Scheme 46 



m certain cases. Aril (in Figure 8) can be assembled by ring transfohnation of another heterocycle. for 
example, treatment of the known 4-bromo-2-methoxy.furan (Scheme 47, Marini-Bettolo. R.; Flecker. P.; 
Tsai.T.Y.R.;Wiesner,K.C^«.y.CAe«.1981, 59, 1403) with an alkyI lithium at low temperature alid ' 
reaction of this anion with an electrophile containing ArlH (such as a bnbmide. aldehyde, epoxide) • 
provides the 4-substituted furan. Oxidative cleavage of this intermediate with dioxirane followed by 
treatment with hydrazine provides the pyridazinone which can be further modified to incorporate Ari as 
Illustrated elsewhere in the description of this invention. 
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MeO' 



j6 



1. BuU yBr— t 




2. dimethyfdioxirane 

3. NH2NH2.HCI 




Scheme 47 

A particularly useful protocol with regard to functionaiization of heterocycles involves Mitsunobu 
etherification of hydro^Qr! substituted heterocycles (or keto-tautomers) such as outlined in Scheme 48- 
Treatment of the known 6-bromo-pyridin-2-one (Wibaut, J.P.; Waayman, P.W.; Vandijk, J. Rec. Trav. 
Chinu PayS'Bas. 1940, 59, 202} with an alcohol containing an Arl (or ArlU) under Mhsunobu's 
conditions provides the corresponding bromo-substituted pyridyl ether, (for typical procedures see 
Mitsunobu. 5>nrAe£tf, 1981, 1). 




OEAD/PhaP 



Ari h- tjir-OH 




Scheme 48 



The heterocyclic bromide, so formed, can be further functionalized in a number of ways. For example, 
coupling with a vinyl stannane can be effected under palladium (o) catalysis to provide systems with 
alkenyl linkers (Scheme 49). 



Pd(0) 





Scheme 49 
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The choice of catalyst and reaction temperature for this transformation depends on the substrate 
employed but is most commonly letrakistriphenyiphosphine palladium,bis(triphenylphosphine)panadium 
chloride, l,r-bis(diphenylphosphino)feiTOcene/ bis-dibenzylideneacetone palladium or 1^ bis- 
(diphenylphosphino)ethane / bis(acetonitrile)dichloropalladium at a temperature between 50 and ISO'^^'C. 
Suitable solvents include DMF, DMPU, HMPA, DMSO, toluene, and DME. (for examples see Farina, 
V. Krishnamurthy, V.; Scott, WJ. Organic Reactions, 1997, 50, 1). Reduction of the olefin using, for 
example, Wilkinson's catalyst in a solvent such as toluene, THF or an alcohol at a temperature between 
about 20 and 80 **C provides the corresponding alkane linked system. 

In certain heterocyclic systems in which a bromide or chloride is situated ortho or para to a ring nitrogen, 
the halogen can be readily displaced by an alcohol (in the presence of base such as sodium hydride in a 
solvent such as Toluene, DMSO, THF, DMPU or HMPA) at or above room temperature (For examples 
see Kelly, T.R. et al. J. Amer. Chem. Soc, 1994, 116, 3657 and Newcome, G.R. et al. J. Org. Chem,, 
1977, 42y 1500), For example, alcoholysis of a 2,4-dichloro-pyrimidinc (Scheme 50) using a controlled 
stoichiometric amount of an alcohol reagent containing Arl (or Arlll) provides the alkoxy substituted- 
bromo-pyrimidine. Subsequent reaction of this product (generally above room temperature) with a fiirtfaer 
equivalent of another alcohol containing Arlll (or Arl) provides the unsymmetrically dialkoxy- 
substituted heterocycle. Since the 4-position of the dichloro-pyrimidine is generally displaced first, the 
order in which the alkoxy substituents are introduced will dictate their orientation in the product 



Similar procedures using 2,6-dibromo-pyridine or 2,6-dibrorao-pyridazine provides the corresponding 
dialkoxy-substituted pyridines and pyridazines. 



a- 




Scheme SO 



A simple alkoxy group positioned ortho to a nitrogen in these heterocyclic systems can be hydrolyzed to 
the corresponding hydroxy substituent using aqueous hydrochloric acid at a temperature normally 
between room temperature and reflux. (Scheme 51). 
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Scheme 51 

For example (Scheme 5 1), treatment of the 2-mcthoxy-6-aIkyl-substituted pyridine derivative vath 
hydrochloric acid provides the 6-alkyl substituted pyridin-2-one. This intermediate, in turn, can be further 
derivatized to the corresponding 2-alkoxy or 2*aikenyi substituted systems as detailed elsewhere in tiie 
sdescription of this invention, 

A methyl, methylene or methine group positioned ortho to a ring nitrogen in these heterocyclic systems 
can be dcprotonated with a base such as an alkyl lithium or LDA in a solvent such as THF, ether or ; 
HMPA, generally at low temperature (below 0"C) and the resulting anion reacted with electrophiles such 
as aldehydes, epoxides, alkyl halides or a,P-unsaturated carfaonyl compounds to provide a variety of . 
fiinctionaUzed heterocycles. 




3,H2/(Ph3PhRha 



wo 00/64876 



79 



PCT/USOO/11490 



Scheme 52 

For example (Scheme 52) the 2-alkoxy-4-methyl-pyrimidine is treated, sequentially, with LDA 
and an aldehyde at -78 "C to give the hydroxy substituted adduct. Subsequent dehydration of this . 
intermediate with martin sulfurane in a solvent such as dichloro methane at ambient temperature followed 
by hydrogenation of the resulting olefm provides the 4-Arl-containing-aIkyl-2-alkoxy-pyrimidine. 
Similar procedures applied to 2-chlon>-6-methyl-pyrazine (Karnias, G.; Spoerri, PJE.; 7. Amer, Chem, 
Soc, 1952, 74, 1580) leads to the corresponding pyrazine. 

In another iembodiment of this invention, A can be an amide thus generating compounds of the formulas 
shown in Figure 9. 




Figure 9 ' 

The preparation of an illustrative example within this series is shown in scheme 53. A hydroxy aldehyde 
can be reacted with a bromoalkyl-ester to provide an aldehyde-ester intermediate. Reductive amination of 
the aldehyde followed by acylation can provide the amide. 




Scheme 53 
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Furthermore, cdmpounds of the invention may be easily synthesized by solid phase methods, 
illustrated in Schemes 54 and 55. using inputs (XII) - (XVII) listed in Table 1. 



Rio Rtr ^ 



HO. 



1 



OMAP/OtEA 

P 



10 ^12 




/H3 



XII : 



NaH/DMF 



xni 




NaCNBH, 



xv: 



Re 



OI£A/DMAP 




t ^i -O, fti 



© 



Scheme S4 
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OHC 



XIV 




B/NaCNBH, 



R, cor" or CONMR1S 




?9 ?ii p 
Re ^ Rio R« 

AisCOapCVO/OtEA/DMAP er RfsN-CsO (XVB) / OMAP 



TFA 



R, cor" Of C0NHR15 



Scheme SS 
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Table 1 (conrinuedj 
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An additional exemplification of the amide linker is shown in Scheme 56. Reaction of an activated ' 
carboxylic acid derivative such as, but not limited to, an acid chloride or anhydride with an amine of 
general formula (15) and a suitable base such as triethylamine provides the amide (16). More explicit 
exemplification is shown in Scheme 57. Carboxylic acid (17) is activated with oxalyl chloride to provide 
the acid chloride and then 2-amino-6-methylbenzoic acid (18), is added to provide the amide (19). 
■ Alternatively, 2-aniinomethyl-6-methylben2oic acid (20) can be used to provide the amide (21). 




Scheme 56 



1) oxatyl chloride 




Schemes? 

The preparation of 2-aminornethyl-6-methyIben2oic acid, (20), can be accomplished using the chemistry 
shown in Scheme 3 1 (X = Me, R' « H). 
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Compounds useful according to the invention may also be prepared by the application or 
ad^tation of known methods, by which is meant methods used heretofore or described in the literature, 
for example ihose described by R. C. Larock in Comprehensive Organic Transformations, VCH 
publishers, 1989. 

In the reactions described hereinafter, it may be necessary to protect reactive functional groups, 
for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product, 
to avoid their unwanted participation in the reactions. Conventional protecting groups may be used in 
accordance with standard practice, for examples see T.W. Green and P.G.M.Wuts in "Protective Groups 
in Organic Chemistry" John Wiley and Sons, 1991; J. F. W. McOmie in "Protective Groups in Organic 
Chemistry*' Plenum Press, 1 973 . 

According to a further feature of the present invention, compounds useful according to the 
invention may be prepared by interconversion of other compounds of the invention. 

A compound of the invention including a group containing one or more nitrogen riiig atoms, 
preferably imine (=N-), may be converted to the corresponding compound wherein one or more nitrogen 
ring atom of the group is oxidized to an N-oxide, preferably by reacting with a peracid, for example 
peracetic acid in acetic acid or m-chloropero?^benzoic acid in an inert solvent such as dichloromethane, 
at a temperature from about room temperature to reflux, preferably at elevated temperature. 

The products of this invention may be obtained as racemic mixtures of their dextro and 
levorotatory isomers since at least one asymmetric carbon atom may be present. When two asymmetric 
carbon atoms are present, the product may exist as a mixtures of diastereomers based on syn and anti 
configurations. These diastereomers may be separated by fractional crystallization. Each diastereomer 
may then be resolved into dextro and levorotatory optical isomers by conventional methods. 

It will also be apparent to those skilled in the art that certain compounds of Formula I may exhibit 
geometrical isomerism. Geometrical isomers include the cis and trans forms of compounds of the 
invention having an alkenyl moiety. The present invention comprises the individual geometrical isomers 
and stereoisomers and mixtures thereof. 

Such isomers can be separated from their mixtures, by the application or adaptation of known 
methods, for example chromatographic techniques and recrystallization techniques, or they are separately 
prepared from the appropriate isomers of their intermediates, for example by the application or adaptation 
of methods described herein. 
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Resolution may best be carried out in the intermediate stage where it is convenient to combine the 
racemic compound with an optically active compound by salt formation, ester formation, or amide 
formation to form two diasteromeric products. If an acid is added to an optically active base, then tw6 
diastereomeric salts are produced which possesses different properties and different solubilities and can 
be separated by fractional crystallization. When the salts have been completely separated by repeated 
crystallization, the base is split off by acid hydrolysis and enantiomerically purified acids are obtained. 

Compounds useful according to the invention are useful in the form of the free base or acid or in 
the form of a phaxmaceutically acceptable salt thereof. All forms are within the scope of the invention. 

Where a compound useful according to the invention is substituted with a basic moiety, acid 
addition salts are formed arid are simply a more convenient form for use; in practice, use of the salt form 
mherently amounts to use of the free base form. The acids which can be used to prepare the acid addition 
salts include preferably those which produce, when combined with the free base, pharmaceutically 
acceptable salts, that is, salts whose anions are non-toxic to the patient in pharmaceutical doses of the 
salts, so that the beneficial pharmaceutical effects of these compounds in the free base are not vitiated by 
side effects ascribable to the anions. Although pharmaceutically acceptable salts of said basic compounds 
are preferred, all acid addition salts are useful as sources of the free base form even if the particular salt, 
per se, is desired only as an intermediate product as, for example, when the salt is formed only for 
purposes of purification, and identification, or when it is used as an intermediate in preparing a 
pharmaceutically acc^table salt by ion exchange procedures. Pharmaceutically acceptable salts useful 
within fte scope of the invention are those derived from the following acids: mineral acids such as 
hydrochloric acid, trifluoroacetxc acid, sulfuric acid, phosphoric acid and sulfemic acid; and organic acids 
such as acetic acid, citric acid, iacdc acid, tartaric acid, malonic acid, metfaanesufonic acid, edianesuifonic 
acid, beozenesulfonic acid, p-toluenesulfonic acid, cyclohexylsulfamic acid, quinic acid, and the like. 
The corresponding acid addition salts comprise the following: hydrohalides, e.g. hydrochloride and 
hydrobromide, trifluoroacetate, sulfate, phosphate, nitrate, sulfamate, acetate, citrate, lactate, tartarate, 
malonate, oxalate, salicylate, propionate, succinate, fumarate, maleate, methylene-bis-|i- 
hydroxynaphthoates, gentisates, mesylates, isothionates, di-p-tolu<^ltartrates, methanesulfonates, 
ethanesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamate and quinate, respectively. 

The acid addition salts of the compounds useful according to the invention are prepared by 
reaction of the free base with the appropriate acid, by the application or adaptation of known methods. 
For example, the acid addition salts of the compounds of this invention are prepared either by dissolving 
the free base in aqueous or aqueous-alcohol solution or other suitable solvents containing the appropriate 
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acid and isolating the salt by evaporating the solution, or byj^acting the free base and acid in an organic 
solvent, in which case Che salt separates directly or can.be obtained by concentration of the solution. 

The compounds useful according to the invention may be regenerated from the acid addition*saIts 
by the application or adaptation of knovm methods. For example, parent compounds useful according to 
the invention can be regeherated from their acid addition salts by treatment with an alkali, e.g., aqueous 
sodium bicarbonate solution or aqueous ammonia solution. 

Where the compound useful according to the invention is substituted with an acidic moiety, base 
addition salts may be formed and are simply a more convenient form for use; in practice, use of the salt 
form inherently amounts to use of the free acid form. The bases which can be used to prepare the base 
addition salts include preferably those which produce, when combined with the free acid, 
pharmaceutically acceptable salts, that is, salts whose cations are non-toxic to the animal organism in 
pharmaceutical doses of the salts, so diat the beneficial pharmaceutical effects onthe activity of the 
compounds of the present invention in the free acid are not vitiated by side effects ascribable to the 
cations. Pharmaceutically acceptable salts useful according to the invention, include for example alkali 
and alkaline earth metal salts, including those derived from the following bases: sodium hydride, sodhim 
hydroxide, potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium hydroxide, 
magnesium hydroxide, zinc hydroxide, ammonia, ethylenecHamine, N-methyUglucamine, lysine, arginine, 
ornithine, choline, N,hr-dibenzyl^ylenediamine, chloroprocaine, diethanolamine, procaine, 
diethylamine, N-benzylphenethylaraine, piperazine, tris(hydroxymethyl)aminometfaane, 
tetramethylammonium hydroxide, and the like. ^ 

Metal salts of compounds useful according to the present invention may be obtained by 
contacting a hydride, hydroxide, carbonate or similar reactive compound of the chosen metal in an 
aqueous or organic solvent with the free acid form of the compound. The aqueous solvent employed may 
be water or it may be a mixture of water with an organic solvent, preferably an alcohol such as methanol 
or ethanol, a ketone such as acetone, an aliphatic ether such as tetrahydrofuran, or. an ester such as ethyl 
acetate. Such reactions are normjally conducted at ambient temperature but they may, if desired, be 
conducted wiA heating. 

Amine salts of compounds useful according to the present invention may be obtained by 
contacting an amine in an aqueous or organic solvent with the free acid form of the compound. Suitable 
aqueous solvents include water and mixtures of water with alcohols such as methanol or ethanol, ethers 
such as tetrahydrofuran, nitrites such as acetonitrile, or ketones such as acetone. Amino acid salts may be 
similarly prepared. 
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The base addition salts of the compounds useful according to the invention can be regenerated 
from the salts by the application or adaptation of known methods. For example, parent compounds useful 
according to the invention can be regenerated from their base addition salts by treatment with an acid; e.g. 
hydrochloric acid. 

Salt forms useful according to the invention also include compounds having a quartemarized 

nitrogen. The quartemarized salts are formed by methods such as by alkylation of sp^ or sp^ hybridized 
nitrogen in -the compounds. 

As will be self-evident to those skilled in the art, some of the compounds useful according to the 
invention do not form stable salts. However, acid addition salts are most likely to be formed by 
compounds useful according to the invention having a nitrogen-containing heteroaryl group and/or 
wherein the compounds contain an amino group as a substituent Preferable acid addition salts of the 
compounds useful according to the invention are those wherein there is not an acid labile group. 

As well as being useful in themselves as active compounds, the salts of the compounds useful 
according to the invention are useful for the purposes of purification of the compounds, for example by 
exploitation of the solubility differences between the salts and the parent compounds, side products and/or 
starting materials by techniques well known to those sldlled in the art / 

Various substituents on the compounds useful according to the invention, e.g., as defined in R, Ri 
and R2 can be present in the starting compounds, added to any one of the intermediates or added after 
formation of the final products by known methods of substitution or conversion reactions. If the 
substituents themselves are reactive, then the substituents can themselves be protected according to the 
techniques known in the art. A variety of protecting groups known in the art may be employed. Examples 
of many of these possible groups may be found in "Protective Groups in Organic Synthesis" by T. W. 
Green, John Wiley and Sons, 1981 . For example, nitro groups can be added to the aromatic ring by 
nitration, and the nitro group then converted to other groups, such as amino, by reduction, and halo, by 
diazotization of the amino group and replacement of the diazo group. Acyl groups can be substituted onto 
the aryl groups by Friedel-Crafts acylation. The acyl groups then can be transformed to the corresponding 
alkyl groups by various methods, including the WolfF-Kishner reduction and Clemmenson reduction. 
Amino groups can be alkylated to form mono and dialkylamino groups; and mercapto and hydroxy 
groups can be alkylated to fonn corresponding ethers. Primary alcohols can be oxidized by oxidizing 
agents known in the art to form carboxylic acids or aldehydes, and secondary alcohols can be oxidized to 
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form ketones. Thus, substitution or alteration reactions can be employed to provide a variety of 
substituents throughout the molecule of the starting material, intennediates, or the final product 

The starting materials, intermediates and some compounds of the invention are prepared by the 
application or adaptation of known methods, for example methods as described in US Patent No^ 
4.920,132; 4,920.13 1; and 5,059,610; publications Huang, Fu Chih et al , J. Med. Chem. (1991), 34(5), 
1704-7; and Huang, Fu Chih et al , J. Med. Chem. (1990), 33(4), 1 194-200; and the Reference 
Examples or their obvious chemical equivalents. 

The present invention is further exemplified but not limited by the following examples, which 
illustrate the preparation of the compounds according to the invention. 
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Example 1 

Methyl 2.6-diinethvI«ben2oate 

5 To a cooled (0 °C) solution of 2,6-dimethylbenzoic acid (20.2g, 134 mmol) in dichloromethane 
(200 mL) is added DMF (1 mL) followed by oxalyl chloride (14 mL, 162 mmol). On 
completionof addition, the cold bath is removed and stirring continued for 3h. The resulting 
solution is concentrated under vacuum and the residue added slowly to a cooled (0 ^C) solution 
comprising methanol (200 mL) and triethylan:iine (40 mL). On completion of addition, the 

10 reaction mixture is stixred for 30 min. then poured into hydrochloric acid solution (400 mL, 2N) 
which is then extracted with ether. The ether extract is washed with hydrochloric acid solution 
(IN), sodium bicarbonate solution and biine then dried over MgS04 and concentrated to give the 
tide compound which is used without further purificatioru MS (EI) 1 64 (M)^. 

15 Example 2 

Methyl 2-bromomethvl-6*methvl-bcnzoate 

To a solution of methyl 2,6-dimethyl-ben2oate (22.0 g , 1 34 mmol, example 1 ) in CCU (250 mL) 
is added ^-bromo-succinimide (19g, 107 mmol) followed by'benzoyl peroxide (1.0 g, 4.0 
20 mmol). The resulting solution is warmed to reflux and stirred at this temperature for 20 min. The 
reaction mixture is then allowed to cool before being diluted with ether (200 mL), filtered and 
concentrated. The residue is purified by flash chromatography (silica, 4% acetone in hexanes) to 
give the tide compound. This product (approx. 85% purity, remainder is methyl 2,6dimethyl 
benzoate) is used without fiirther purificatiorL MS (EI) 242, 244 (M^, Br pattern). 

25 

Example 3 

3«(Ouinolin-2*vlmethoxvVphenol 

2-Chloromethylquinoline hydrochloride (25.0 g, 1 17 nmiol) and resorcinol mbnobenzoate (37-5 
30 g, 175 mmol) are suspended in dimethylsulfoxide (1 80 mL) and are mixed with the aid of an 
overhead stirrer. The mixture is cooled to 1 5 °C and a 50% solution of sodium hydroxide (25 
mL) is added slowly over 1 0 min with a slight exotherm. The reaction is allowed to come to 
room temperature and is allowed to stir overnight. The reaction is then heated to 95 ®C and a 
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50% solution of sodiiim hydroxide (25 mL) is added over 10 min. After 20 min. hot water (300 
mL) is added to the reaction and stirred 15 min. the reaction is hot filtered and the filtrate is 
cooled tg provide a brick red solid which is dried in vacuo to provide the sodium salt 
pentahydrate. A portion of the salt (15.6 g, 43.0 mmol) is neutralized by heating in water (30 
5 mL) with IN HCl (43 mL) followed by cooling to provide a brown solid The solid is dissolved 
in dichloromethane (550 mL) and meflianol (14 mL), dried over magnesium sulfate, filtered and 
concentrated in vacuo to yield the title compound as a tan solid. A portion is recrystallized from 
ethyl acetate to provide an analytically.pure sample; m.p. 152-153 "C, MS (ESI) 252 (M+H)*. 

10 Example 4 

•Methyl 2-m ethyl-6>r3-fQuinolin-2*vlmethoxvVDhenoxvmethvl1>ben2o 
3-(Quinolin.2.ylmeth6xy).phenol (5.2 g, 21 mmol, example 3), methyl 2.bromomethyl-6- 
methyl-benzbate («ample 2) (5.0 g, 21 mmoI)'and potassium carbonate (4.4 g, 32 mmol) are 
15 combined in DMF (50 mL) and heated at 85 *C for 3h. The reaction is poured mto ethyl acetate 
(500 mL) and washed with water (4 x 120 mL) and brine (100 mL). The solution is dried over 
magnesium sulfate, filtered and concentrated in vacuo to provide a residue which is purified by 
column chromatography (silica, 1 0 to 20% ethyl acetate in hexane) to provide the title 
compound. MS (ESI) 414 (M+H)*. 

20 

The following compounds are prepared using essentially the same procedure used in example 4 
except using the cited phenol in place of 3-(quinolin-2-yhnethoxy)-phenol with either the methyl 
or isobutyl benzoate (example 2), 

25 Example 4a 

Methyl (2-methvl-6 -r3-f2-quinolin-2>vl-vinvlVDhenoxvmethvin>ben2oate. 

MS (ESI) 410 (M+H)*, Prepared from 3-(2-quinolin-2.yl.vinyl)-phenol (example 15). 

30 Example 4b 

Methyl f2-Methvl-6- (3-r2-fpvridin-2-vioxyVethoxy1-phenoxymethvl»-benzoate 
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NMR (300 MHz, CDCI3) 5 8.15 (m, IH), 7.60 (t, IH), 7,1-7.38 (m, 4H), 6.89 (dd, IH), 6.81 
(d, IH), 6.56 (m, 3H), 5.08 (s, 2H), 4.70 (t, 2H), 4.32 (t, 2H), 3.85 (s, 3H), 2.36 (s, 3H). 
Prepared from 3-[2-(pyridin-2-yjoxy)-ethoxy]-phenol (example 15a). 

5 Example 4c . 

Methyl 2-(3'rfBei izoxa2oI-2-vl-methyl-aminoVmethvlVphenoxvmethvn>6-methyl>ben2oate 
MS (ESI) 417 (M+H)*. Prepared from 3-[(N-ben20xazol-.2-yI-N-methyl-amino)-methyl]-phenol 
(example 10a). 

10 

Example 4d 

Methyl 2- methyl-6-(3-r(methyl-quinolin-2«vUaminoVmethyn-phenoxymethyU-ben2oate 
MS (ESI) 427 (M+H)*. Prepared from 3-[(N-methyI-N-quinolin-2.yl-amino)-methyl]-phenol 
15 (example 10b). . 

Example 4e 

Isobutyl 2- methyl-6-r3-(quinolin'2-yloxyinethyl)-phenoxvmethvn-benzoate 
20 MS (ESI) 456 (M+H)^ Prepared from 3-(quiiiolin-2-yloxymethyl).phenoI (example 15b). 

Example 4f 

Methyl 2«(3-r2-f5 -€thyl-pyridin-2-yn-ethoxyVphenoxymethyU-6-methvl-benzoate 
25 *H NMR (300 MHz, CDCI3) 5 8.39 (bs, IH), 7.46 (d, IH), 7.28 (m, 2H), 7.16 (m, 3H), 6.52 (ra, 
3H), 5.06 (s, 2H), 4.31 (t, 2H), 3.82 (s, 3H), 3.22 (t, 2H), 2.63 (q, 2H), 2.38 (s, 3H), 1.24 (t, 3H). 
MS (ESI) 406 (M+H)*. Prepared from 3-[2-(5-ethyl.pyridm-2.yl)-ethoxy]-phenol (example 71). 

Example 4g 

30 

Methyl 2-me thyI-6-r3-f2-pyridin-2-yl-ethoxyVphenoxymethvn"ben2oate 
*H NMR (300 MHz, CDCI3) 6 8.56 (d, IH), 7.62 (m, IH), 728 (m, 2H), 7.16 (m, 3H), 6 J2 (m, 
4H), 5.06 (s, 2H), 4.34 (t, 2H), 3.82 (s, 3H), 3.25 (t. 2H). 2.38 (s, 3H). MS (ESI) 378 (M+H)* 
Prepared from 3-(2-pyridin-2-yl^thoxy)-phenol (example 71a). 
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Example 4h 

Methyl 2-f3-fBenzooxazoI-2-ylaminomethvlVphenoxvmethyll-6*methvt"ben2oate 
5 'HNMR(300MH2,CDCl3)5 7.54(m, lH),7.38(d, lH),726(m,3H).7.18(in,2H),7.05(in, 
IH), 6.98 (m, 2H),.6.88 (dd, IH), 5.10 (s, 2H), 4.64 (bs, 2H), 3.80 (s. 3H), 237 (s, 3H)- MS 
(ESI) 403 (M+H)*. Prepared from 3-(benzooxazol-2-ylaminomethyl)-phenol (example 10c). ' 

Example 4i 

10 

Methyl 2-methvl-6*r3*fpyridin-2*ylmethoxymethylVphenoxymethvl1-ben2oate 
'H NMR (300 MHz, CDCis) 5 8.56 (d, IH), 7.71 (m, IH), 7.48 (d, IH), 7.25 (m, 5H), 6.99 (m, 
2H), 6.87 (dd, IH), 5.1 1 (s, 2H), 4.69 (s, 2H), 4.63 (s, 2H), 3.82 (s, 3H), 2.35 (s, 3H). MS (ESI) 
378 (M+H)*. Prepared from 3-(pyridin-2-ylmethoxymethyl)-phenol (example 74). 

15 

Example 4j 

Methyl 2-methyl-6-r3-fqmnolin-2-vlmethoxymethylVphenoxym 

*HNMR (300 MHz, CDCI3) 5 8.19 (d, IH), 8.06 (d, IH), 7.82 (d,.lH), 7.69 (m, 2H), 7J3 (m, 
20 IH), 724 (m, 4H), 7.01 (m, 2H), 6.88 (dd, IH), 5.12 (s, 2H). 4.86 (s, 2H). 4.66 (s, 2H), 3.82 (s, 
3H), 2.38 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 3-(quinolin-2-yhnethoxymethyl)- 
phenol (example 74a). 

Example 5 

25 

Methyl 2«methvI*6-rf3>hydroxy-phenoxvVmethvn«ben2oate 

To a solution of 3-hydroxy-phenol (1.5g, 13.6 mmol) in acetonitrile (50 mL) is added methyl 2- 
(bromomethyl)-6-methyl-benzoate (0.82g, 3.4 mmol, example 2) followed by K2CO3 (3.76g, 
272 mmol). The resuldng mixture is heated to 50 and stirred at this temperature for 90 min. 
30 then cooled, filtered and the filtrate concentrated imder vacuum. The residue is purified by flash 
chromatogn^hy (silica, 5% ethyl acetate in dichloromethane) to give the title compound as a 
white solid. MS (EI) 272 (M*). 
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Example 6 

Methyl 2-methvl-6-r3-f2-Dhenvl-oxa2oi-4-vImethoxvVphenoxvmethvlVben2oate 

To a solution of 4-chloromethyl-2-phenyl-oxazole (lOOmg, 0,5 mmol, example 19) in DMF (Z 

5 mL) is added methyl 2-methyl-6-[(3-hydroxy-phenoxy>methyl]-benzoate (136 mg, 0.5 mmol, 
example 5) followed by K2CO3 (75 mg, 0.54 mmol). The resulting mixture is heated to 60 and 
stirred at this temperature for 8 h. This mixture is then cooled to room temperature, diluted with 
ether, washed with water and brine, dried over MgS04 and concentrated. The residue is purified 
by flash chromatography (silica, 20% ethyl acetate in hexanes) to give the title compound. MS 

10 (ESI)429(M+H)*. 

The following compounds are prepared using essentially the same procedure used in Example 6 
except using the cited alkyl halide in place of 4-chloromethyl-2-phenyl-oxazole Avith either 
methyl (ethyl or isobutyl) 2-methyl-6-[(3-hydroxy-phcnoxy>niethyl3-ben2oate (©cample 5). 
15 ' 
Example 6a 

Methyl 2-methyl-6-n42-phenvl-tMazol-4-vlmethoxvVDhenoxvmethvn 

MS (ESI) 446 (M+H)*. Prepared fiom 4-chloromethyl-2-phenyl-thia2ole (example 20). 

20 

Example 6b 

Methyl 2-|'3'(3,5-dimethvl-isoxazol'4-ylmethoxyVphenoxvmethvn-6-methyl-ben2oate 
MS (ESI) 382 (M+H)*. Prepared from 3,5-dimethyl-isoxazol-4-ylmethyl chloride. 

25 

Example 6c 

Methyl 2-methyl-6-r3-f S-phenyUFl ^.41oxadia2oi-3-vhnethoxy Vp henoxvmethylVbenzoate 
MS (ESI) 431 (M+H)*. Prepared from 5-phenyl-[l,2,4]oxadiazol-3-ylmethyl chloride, 

30 

Example 6d 



Methyl 2«r3-(2,S'dimethyl-benzvloxvVphenoxymethyn-6-methvl-benzoate 
MS (ESI) 391 (M+H)*. Prepared from 2^-dimethYl-ben2Yl chloride. 
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Example 6e 

Methyl 2«r3--f2,4Kiichloro-benzYloxyVphenoxvmethylV6-methvl-benM 
5 MS (ESI) 43 1 (M+H, CI2 pattern)*. Prepared from 2,4-dichloro-ben^l chloride. . 

Example 6f 

Methyl 2-r3'f 5-tert-butvl»rU2.41oxadiazol-3-vlmethoxyVphenoxymethyl1-6-medivl«ben^ 
10 MS (ESI) 41 1 (M+H)"". Prepared from 5./err-butyl.[l A4]oxadiazol-3-yhnethyl chloride. 

Example 6g . . 

Methyl 2-{3-r3-Q,6-dichloro-phenylV5-metfayMsoxazol-4-ylmethoxy1^henoxymethyn^ 
15 metfayl-benzoate 

MS (ESI) 512 (M+H)*. Prepared from (3-(2,6-dicWoro-phenyl)-5-methyI-isoxazol^-yl>metbyl 
. chloride. 

Example 6h 

20 

Methyl 2-methyl-6-r3"(2,4,5-trimethyl"ben2yloxy)-phenoxymethyl1-ben2oate 
MS (ESI) 405 (M+H)*. Prepared from 2,4,5.trimethyl-benzyl chloride. 

Example 6i 

Methyl 2-methyl-6«r3-(3"methyl-naphthalen"2*ylmeth6xy)-phenoxymethyn-beii2oate 
MS (ESI) 427 (M+H)*. Prepared from (3-methyl-naphthaien-2-yl)-methyl bromide. 

Example 6j 

30 

Methyl 2-r3-f5-acetvI-2-methoxv*benzyloxyVpheiioxymethyn-6*methvl-ben2oate 
MS (ESI) 435 (M+H)*. Prepared from 5-acetyl-2-methoxy-ben2yl chloride. 



Example 6k 
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Methyl 2'r3"(6-fluorcKixiinolm'2-vImethoxv)phenoxymethyll-6«methvlbeii2oate 

MS (ESI) 432 (M+H)*. Prepared from 6-fluoroquinolin-2-ylmethyI bromide (example 27b). 

5 Example 61 

Methyl 2-f3-f4-/grr-butylben2yIoxy)phenoxymethyn-6»methyIbenzoate 
MS (ESI) 419 (M+H)*. Prepared-from 4-(/er/-butyl)benzyl bromide, 

10 Example 6in 

Methyl 2'r3-f4-isopropylben2yioxy)phenoxvmethyn-6-methvlben2oate 
MS (ESI) 405 (M+H>^ Prepared from 4-isopropylbeii2yl chloride. 

.15 -Example 6n 

Methyl 2-methvl-6-r3-f3-phenoxybenzyloxy)phenoxymethynbenzoate 
MS (ESI) 455 (M+H)*. Prepared from 3-phenoxybenzyl chloride. 

20 Exampl6o 

Methyl 2-^3-f4-/e^^b^tylcycIohexylmethoxy)phenoxymethvI1«6>methyIben2oate 

MS 425 (M+H)*. Prepared from 4-/€r/-butylcyclohexylmethyl bromide (example 29a). 

25 Example 6p 

Methyl 2-methyl-6-r3-(quinoxalin-2'ylmethoxy>phenoxymethynben2oate 

MS 415 (M+H)\ Prepared from quinoxalin-2-ylmethyl chloride (See Chem, Ber. 1987, 120, 

649-651). 

30 

Example 6q 



Methyl 2-methyl*6-r3'(2-methylbenzyloxy)phenoxymethynben2oate 
MS 377 (M+H)*. Prepared from a-bromo-o-xylene. 
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Example 6r 

Methyl 2-methvl-6-f 3-r2-fS-methvlthiophen-2-vl)-oxa2ol-4- 
5 ylmethoxYlphenoxvmethvUbenzoate 

MS (ESI) 450 (M+H)*. Prepared from 2-(5-methylthiopheii-2.yl)oxa2ol-4-ylmethyl chloride 
(example 19a). 

Example 6s 

10 

Methyl 2-r3-f2-cvclohexvl oxazol-4-vlmethoxv)phenoxvmethvn-<6Hnethvlben2oate 

MS (ESI) 436 (M+H)*. Prepared from 2-cyclohexyloxazoI-4-ylmethyl chloride (example 19b). 

Example 6t 

15 

Methyl 2-(3.r2^3-fluorophenYnox a2ol-4-vlmethoxvtehenoxvmethyn-6-metfavIbenzoate 
MS (ESI) 448 (M+H)*. Prepared from 2-(3-fluoiophenyl)oxazol-4-ylmethyl chloride (example 
19c). 

20 Example 6u 

Methyl 2-(3-r2-r4-fluoroph envl)oxa2ol-4-vlmethoxv1phen6xvmethyn-6-methvlbenzoate 
MS (ESI) 448 (M+H)*. Prepared from 2-(4-fluorophenyl)oxa2ol-4-ylmethyI chloride (example 
19d). 

25 . 
Example 6v 

Ethyl 2-r3-f 6-chloropvridin-2-vlmethoxv)phenoxymethvn-6-methylbenzoate 
MS (ESI) 412, 414 (M+H)*, CI pattern. Prepared from 2-chloromethyl-6-chloropyTidiiie 
30 (example 27c). 

Example 6w 



Ethyl 2-methYU6-r3-r5-m ethvl-2-phenvloxazol-4-vlmethoxv'>phenoxvmethvnbenzoate 
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MS (ESI) 458 (M+H)*, Prepared from 4-chIoromethyI-5-metbyI-2-phenyioxa2ole. 
Example 6x 

5 Methyl 2-f3 -ben2yioxv-phenoxvmethvlV6-methvI-ben2oate 
MS (EI) 362 (M)*. Prepared from benzyl bromide. 

Example 6y 

10 Methyl 2-me thvl>6-r3>f Dvridin-2>vlmethoxvVDhenoxvmethvlVbenzoate 
Prepared from 2-chloromethyl-pyridine. 

Example 6z 

15 Methyl 2-r 3-(7--cMoroqumolin«2-ybnetfaoxv)phenoxymethvn-6-metfayIbenzoa^^ • 

MS (ESI) 447 (M+H)\ CI pattern. Prepared from 7-chloroquinolin-2-ylmethyl bromide . 
(example 46a). 

Example 6aa 

20 

Methyl 2-r3-f6>methox vqumoIiri-2-ylmethoxy)phenoxymethyIV6-methylbeii2oate 

MS (ESI) 443 (M+H)*. Prepared from 6-methoxyquinolin-2-yhnethyi bromide (example 46b). 

Example 6ab 

25 

Ethyl 2-r3-f2,4Ki iisopropvl-5'methyl-beiizyloxyVphenoxymethyn«6>methyl-ben2oat 
*H NMR (300 MHz, CDCI3) 5 7.14tm, 6H), 6.62 (m, 3H), 5.10(s, 2H), 5.00 (s, 2H), 4.32 (m, 
2H), 3.20 (m, IH), 2.86 (m, IH), 2.40 (bs, 6H), 1.28 (m, 15H). MS (H) 484 (M)\ Prepared 
from l-chloromethyl-2,4-diisopropyl-5-methyl-benzene. 

30 

Example 6ac 

Ethvl 2-r3-f2.4-b is'trifluoromethvNbenzvloxyVphenoxvmethvIV6-methvKbenzoate 
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'HNMROOO MHz, CDCb) 5 7.92 (m, 2H), 7.82 (m, IH), 7.30 (m, 2H), 7.18 (m, 2H), 6.57 (m, 
3H), 5^9 (s, 2H). 5.10 (s, 2H), 4.31 (q, 2H), 2J9 (s, 3H), 1.29 (t, 3H). MS (EI) 512 (M)\ 
Prepared from 2,4-bis(trifluoromethyl)benzyl bromide. 

5 Example 6ad 

Ethyl 2-r3-fl)iDhenvI-4'VlmethoxvVT>henoxymethYll'6-methvl>ben2oate 
'H NMR (300 MHz, CDCI3) S 7.60 (m, 4H), 7.40 (m, 7H), 7.18 (m, 2H), 6.58 (m, 3H), 5.09 (s, 
2H), 5.07 (s, 2H), 4.30 (q, 2H). 2.39 (s, 3H), 1.28 (t, 3H). MS (EI) 452 (M)*. Prepared from 4- 
1 0 pbenylbenzyl chloride. 

Example 6ae 

Ethyl 2-'me tfavl-6-r3>f naphthalen- 1 -vlmethoxv)-phenoxymethvn-benzoate 
15 'H NMR'(300 MHz, CDCI3) 5 8.04 (m, IH), 7.88 (m, 2H), 7.52 (m, 4H), 724 (m, 4H), 6.67 (m, 
2H), 6J9 (m, IH), 5.46 (s, 2H), 5.10 (s, 2H), 4.30 (q, 2H), 2.39 (s, 3H), 128 (t, 3H), MS (EI) 
426 (M)^ Prepared from l-chloromethyl-n2q)hthaIene. 

£xeanple6af 

20 

Methyl 2-r3- fS-ethvl-Dvridin>2>ylmethoxy)-phenoxymethyl1-6-methvl-ben2oate 

NMR (300 MHz, CDCI3) 8 8.44 (bs, IH), 7.54 (dd, IH), 7,42 (d, IH), 7.32 (m, 2H), 7.17 (m, 
■ 2H), 6.58 (m, 2H), 5.15 (s, 2H), 5.08 (s, 2H), 3.82 (s, 3H), 2.67 (q, 2H), 2.38 (s, 3H), 126 (t, 
31^. MS (ESI) 392 (M+H)*. Prepared from 5-ethyl-2-chloromethyl pyridine (example 68). 

25 

Example Sag 

Methyl 2«r3- f4->ethyl-beDzyloxyVphenoxymethvl1-6-methvl-benzoate 
. "HNMR (300 MHz, CDCI3) 5 7.28 (m, 8H), 6.58 (m, 3H), 5.08 (d, 2H), 5.00 (d, 2H), 3.81 (d, 
30 3H), 2,68.(m, 2H), 2.38 (s, 3H). 1 24 (m, 3H). MS (EI) 390 (M)*. Prepared fix)m 1- 
chloromethyl-4-ethyl-benzene. 



Example 6ah 
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Methvl 2-r3«f3>bromoAenzyIoxyVphenoxvmethyn-6-inethvi'benzoate 
*H NMR (300 MHz, CDCI3) 5 7.58 (s, IH), 7.44 (d, IH), 7.25 (m, 6H), 6.57 (m, 3H), 5.08 (s, 
2H), 5.00 (s, 2H), 3.81 (s, 3H), 2.38 (s, 3H). MS (EI) 440 (Mf. Prepared from 3-bromoben^l 
5 bromide. 

Example 6ai . 

Ethvl«2-methvl-6-r3-(qimolin«2*YlmethoxvVphenvlethvnvn"ben2oate 
10 The title compoimd is prepared using essentially the same procedure used in Example 6 except 
using ethyl 2-(3-hydroxy-phenylethynyl)-6-methyl-benzoate (example 15c) in place of methyl 2- 
methyl-6-[(3-hydroxy-phenoxy>methyl]-benzoate and 2-chloromethylquinoline in place of 4- 
chioromethyl-2-phenyl-oxazole. MS (ESI).422 (M+H)*. 

15 Example 6aj 

Methyl 2-methvl'6"D"(5-phenvlpvridih-2*ybnethoxv)phenbxvmethvnbenzoa^ 

MS(ESI) 440 (M+H)*. Prepared from 5.phenylpyridin.2-ylmethyl chloride (example 27g). 

20 Example 6ak 

Methyl 2-r3-f2-chlorO'benzyIoxyVphdioxymethvn-6-mdthyl-ben2oate 
*H NMR (300MHz, CDCI3) 5 7;55 (m, IH), 7:40 (m, LH). 7.30 (m, 4H), 720 (m, 2H), 6.60 (m, 
3H), 5.14 (s, 2H), 5.09 (s, 2H), 3.82 (s, 3H), 2.38 (s, 3H). MS (EI) 396 (M*.). CI pattern. 
25 Prepared ftom 2-chloroben^l chloride. 

Example 6al 

Methyl 2-r3-f4-chloro-benzyloxyVphenoxymethyn-6-nietfayl-benzoate 
30 ^H NMR (300MHz, CDCI3) 5 7,32 (m, 6H), 7. 1 8 (m, 2H), 6.56 (m, 3H), 5.08 (s, 2H), 5.00 (s, 
2H), 3.81 (s, 3H), 2.38 (s, 3H). MS (H) 396 (M*.), CI pattem. Prepared from 4-chlorobenzyl 
chloride, 
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Example 6ani 

2'Methvl-6'r3'(3-methvl-quinoxalin-2-ylmethoxvVDhenoxvmethyn-benzoic acid methyl ester 

MS (ESI) 429 (M+Hr. Prepared from 2-methyl-3-chloromethylquinoxaIine (See Chem. Ben 1987, I^Q, 

649). 

Example 6an 

2-Methyl«6-r3'(naphthalen«2-ylmethoxvVphenoxvmethvn-ben2oic acid methyl ester 
MS (EI) 412 (M*). 



Example 7 

2'Methyl>6-r3-(quinolin-2-vlmethoxyVphenoxvmethylVben2oic acid 
A solutioa of methyl 2-methyl-6-[3-(quinolin-2-ylmethoxy)-phenoxymetfayl]-beii2oaie (L6 g, 
3.8 mmol, example 4) in ethanol (25 mL) is heated with a ION sodium hydroxide solution (4.0 
mL, 40 mmol) at 70 °C for 14 h. The reaction is cooled, neutralized with a 2N HCl solution (20 
mL) and concentrated to remove the ethanol. Ethyl acetate is added and washed with water. The 
aqueous layer is saturated with sodiima chloride and back extracted with ethyl acetate. The 
organic layers are combined, dried over magnesium sulfate, filtered and concentrated to yield a 
crude solid. The solid is purified by colunm chromatography (silica, 5 to 10% methanol in 
dichloromethane) to provide the title compoimd. An analytically pure sample is prepared by 
recystallization from methanol: m.p. 167-168 °C, '.HNMR(300MH2,CDCl3) 5.15 (d,2H), 
7.80 (d, IH), 7.71 (t, IH), 7.61-7.51 (m, 2H), 7.26-7.10 (m. 3H), 7,00 (t, IH), 6,66 (s, IH), 6 J2 
(d, IH), 6.46 (d, IH), 5.26 (s, 2H), 5.15 (s, 2H), 2.44 (s, 3H); MS (ESI) 400 (M+H)*. 

An alternate set of conditions that can be used for the hydrolysis of a benzoate ester is to heat a 
0.1 M solution of the ester m THF/methanol (1:1) with 10 equivalents of a sodium hydroxide 
solution (10 N) at 60 *C for 3 h or until starting material disappean, as monitered by TLC 
analysis. 



wo 00/64876 



PCTAJSOO/11490 



102 

The following compounds are prepared using essentially the same procedure used in example 7 
except using the cited ester in place of methyl 2-methyl-6-[3-(quinolin-2-yknetfaoxy). 
phenoxymethyl]-benzoate. 

5 Example 7a 

2-Methvl-6-r 3--f2-Kiuinolin-2-vl-vinvlVphenoxvmetfavn-ben2oic acid 

NMR(300 MHz, DMSO) d 8.87 (b4 IH), 8.14-836 (m, 4H), 8.00 (t, IH), 7,81 (d, IH), 7J1 
(m, IH), 7.34-7.48 (m, 5H), 729 (bd. IH). 7.08 (m, IH), 5.22 (s, 2H), 2.35 (s, 3H). MS (ESI) 
10 396 (M+H)*, Prepared froni methyl {2-methyl-6-[3-(2-quinolin-2.yl-vinyl)-phenoxymethyl]- 
benzoate (example 4a). . 

Example 7b 

15 2-Methvl-6-0-Q-fpvridi n-2-vloxvVethoxv1-phendxymethvl^ acid 

'H NMR (300 MHz, DMSO) d 8.17 (d, IH), 7.71 (m. IH), 7.22 (d, IH), 7.04-7.19 (m, 3H), 6.99 
(dd, IH), 6.86 (d, IH), 6.55 (m, 3H), 5.13 (s, 2H), 4.53 (bs, 2H), 428 (bs, 2H). 225 (bs, 3H). MS 
(ESI) 380 (M+H)*. Prepared from methyl (2-methyl-6-{3-[2-(pyiidin-2-yIoxy)-ethoxy3- 
phenoxymethyl}>benzoate (example 4b). 

20 

Example 7c 

2-(3-rmen2Dxazol>2-yl-m etfavl-aniinoVmethvl1-phenoxvmethvl>-6-metfavl-benzoi acid 
'HNMR (300 MHz, CDCI3) 5 7.27 (bd, IH), 7.07-7J (m, 5H), 7.03 (t, IH), 6.80 (m, 3H), 5.10 
25 (bs, 2H), 4.61 (bs, 2H), 3.03 (s, 3H), 2.38 (bs, 3H). MS (ESI) 403 (M+H)*. Prepared from . 

methyl 2-{3-[(benzoxazol-2-yl-methyl-amino)-methyl]-phenoxymethyl}-6-methy^ 
(example 4c). 

Example 7d 

30 

2-Methvl-6-(3-rfmethvl -quinolin-2-vl-aminoVmethyn-phenoxvmethvn-ben2oica^^ 

'H NMR (300 MHz, CDCI3) 5 8.09 (d, IH), 7.74 (d, IH), 7.50 (m, 3H), 7-20 (m, 4H), 6.85 (m, 

3H), 6.65 (d, IH), 5.20 (s, 2H), 4,75 (s, 2H), 329 (s, 3H), 2.05 (s, 3H). MS (ESI) 413 (M+H)*. 
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Prepared from methyl 2-raethyl-6-{3-[(methyI-quinolin-2-yl-amino)-methyI]-phenoxymethyl}- 
benzoate (example 4d). 

Example 7e 

5 

2-Methvl-6-r3'f2-phenyI*oxazoI-4-yImethoxvVphenoxymethylVbenzoic acid 
*H NMR (300 MHz, DMSO) d 8.30 (s, IH), 8.00 (m, 2H), 7.55 (m, 3H), 7,30 (m, 2H), 7.22 (m, 
2H), 6.66 (m, 2H), 6.60 <d, IH), 5.10 (s, 2H), 5.06 (s, 2H), 2.34 (s, 3H). MS (ESI) 416 (M+H)*. 
Prepared from methyl 2-metfayl-6-[3-(2-phenyl-oxa2oM-ylmethoxy)-pheiioxymethyl]-beii2oate 
10 (example 6). 

Example 7f 

2'Methyl- 6-r3-(2-phenvI«thiazol-4-yhnethoxy)-phenoxymethyIVbenzoi^ arid 
15 *H NMR (300 MHz. CDCI3) 5 7.95 (m, 2H), 7.43 (m, 3H), 7 J2 (m, 2H), 724 (d, IH), 720 (m, 
IH), 7.14 (t, IH), 6.66 (m, IH), 6.56 (m, IH), 520 (s, 2H), 5,15 (s, 2H), 2.41 (s, 3H). MS (ESI) 
432 (M+H)*, Prepared from methyl 2-methyl-6-[3-(2-phenyl-thiazol-4-yhnethoxy)- 
, phenoxymethyl]-b.eiizoate (example 6a). 

20 Example 7g 

2-r3-f3,5-D imethyl-isoxazol-4-ylmethoxy)-pheiioxymethyl1'^-methvl-benzoicacid 
'H NMR (300 MHz, CDCI3) 5 7.34 (m, 2H), 720 (m, IH), 7.15 (t, IH), 6.56 (m, 3H), 5.19 (s, 
2H), 4.71 (s, 2H), 2.43 (s, 3H), 2.34 (s, 3H), 222 (s, 3H), MS (ESI) 368 (M+H)*. Prepared from 
25 methyl 2-[3<3^Kiimethyl-isoxa2ol-4-yhnethoxy>phenoxymethyI]-6-methyl-beiumate (example 
6b). 

Example 7h 



30 2-MethyI-6 -r3-f5-phenyl-ri2,41oxadia2ol-3-ylmethoxyVphenoxymethylVb€nzoicacid 

'H NMR (300 MHz, CDCI3) 58.15 (m, 2H), 7.59 (m, IH), 7.50 (m, 2H), 7.33 (m, 2H), 720 (m, 
. IH), 7.14 (t, IH), 6.70 (m, IH), 6.61 (m, 2H), 5.19 (s, 2H), 2.44 (s, 3H), MS (ESI) 417 (M+H)*. 
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Prepared from methyl 2-methyI-6-[3-(5-phenyl-[U,4]oxadiazolO-ylmethoxy).pheno 
benzoate (example 6c). 

Example 7i 

5 

2-r3-f2.5-Di methvl-ben2vlbxvVDhenoxvmethvl1-6-methvl-ben2oicacid 
*H NMR (300 MHz, CDCh) 5 7.35 (m,.2H), 7.13-7.24 (m, 3H), 7.09 (d, IH), 7.04 (d, IH), 6.60 
(m, 3H), 5.17 (s, 2H), 4.90 (s, 2H), 2.44 (s, 3H), 230 (s, 3H), 2.26 (s, 3H). 
MS (ESI) 375 (M-H)'. Prepared ftom methyl 2-[3-(24-dimethyl-benzyloxy)-phenoxymethyl]-6- 
10 methyl-benzoate (example 6d). 

Example 7j 

2-r3-a,4-Dic Mon>-benzvloxvVphenoxvmethvn-6-mcthvl-benzoic acid 
15 NMR (300 MHz, CDCI3) 5 7.40 (m, 2H^, 7.34 (m, 2H), 724 (m, 2H), 7.17 (t, IH), 6.59 (m, 
3H). 5.19 (s, 2H), 5.03 (s, 2H), 2.45 (s, 3H). MS (ESI) 415 (M-H, CI2 pattern)". Prepared ftom 
methyl 2-{3-(2,4Kiichloro-ben2yloxy)-phenoxymethyl]-6-me&^^ 



20 



Example 7k 



2^^3-(5-/er^Butvl-^12-4^o xadiazol-3^vlmethoxvVDhenoxvmethvl^^ 
'HNMR(300 MHz, CDCI3) 5 7.32 (m, 2H), 7.19 (m, IH), 7.15 (t, IH), 6.66 (d, IH), 6.60 (d, 
IH), 6.59 (d, IH), 5.17 (s, 2H), 5.10 (s, 2H), 1.45 (s, 9H). MS (ESI) 395 (M-H)". Prepared fiom 
mefliyl 2-[3K5-tert-buQrl-[l,2,41oxadiazol-3-ylmethoxy)-phenoxymethyl]^-me^^^ ^ 
25 (exan^Ie 6f). 

Example 71 

2-f3-D-f2,6-Did don>-DhenvIM-methvl-isoxazol-4-vlmethoxv1-phenoxy^ 
30 benzoic acid 

'H NMR (300 MHz, CDCI3) 5 7.24-7.41 (m, 5H), 7.21 (m, IH;^ 7.08 (t, IH), 6.53 (m, IH), 6,40 
(m, 2H), 5.1 1 (s, 2H), 4.65 (s, 2H), 2.48 (s, 3H), 2.41 (s, 3H). MS (ESI) 496 (M-H)". Prepared 
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from methyl 2-{3-[3-(2,6-dichloro-phenyI)-5-methyl-isoxa2ol-4-ylmethoxy]-phenoxyme4^^ 
methyl-benzoate (example 6g). 

Example 7m 

5. 

2-Methvl-6-f3-f2.4,5*trimethyI-benzyloxyVphenoxvmethvn-beii^ acid 

NMR (300 MHz, CDCI3) 5 7.35 (m, 2H), 7.20 (m. IH), 7.15 (t, IH), 7.10 (s, IH), 6.97 (s, 
IH), 6.60 (m, 3H), 5.16 (s, 2H), 4.87 (s, 2H), 2.42 (s, 3H), 2,25 (s, 3H), 221 (s, 3H), 220 (s, • 
3H). MS (ESI) 389 (M-H)". Prepared from methyl 2-methyl-6-[3-(2A5-trimethyl-ben2yloxy)- 
1 0 phenoxyraethyl]-benzoate (example 6h). 

Example 7n 

2*Methvl-^r3'f3-methyl-naphthaIen-2-vlmcthoxyVDhenoxmet&vn-be^ 
15 *H NMR (300 MHz, CDCh) 5 7.77 (m, 3H), 7.64 (s, IH), 7.41 (m, 2H), 7J3 (m, ffl), 7.19 (m, 
2H), 6.61 (m. 3H), 5.17 (s, 2H), 5.09 (s. 2H), 2.47 (s, 3H), 2.43 (s, 3H). 
MS (ESI) 41 1 (M-H)'. Prepared from methyl 2-methyl-6-[3-(3-methyl-naphthalen-2- 
ylmethoxy)-phenoxymethyl]-ben2oate(exampIe 6i). 

20 Example 7o 

2-r3-f5*Acetyl-2-methoxv-benzvloxvVphenoxvmethvn-6-methYl-benzoic acid 
^H NMR (300 MHz, CDCI3) 5 8.05 (bs, IH), 7.93 (bd, IH), 7.33 (m, 2H), 720 (m, IH), 7.13 (t, 
IH), 6.91 (d, IH), 6.60 (m, 3H), 5.16 (s, 2H), 5.03 (s, 2H), 3.89 (s,.3H), 2.53 (s. 3H), 2.43 (s, 
25 3H). MS (ESI) 419 (M-H)". Prepared from methyl 2-[3-(5-acetyl-2-methoxy-ben2yloxy)- 
phenoxymethyl]-6-methyl-benzoate (example 6j). 

Example 7p 



30 2-r3-f6-Fluoroquinolin-2-vlmethoxv)phenoxvmethvl1-6-methvlbenzoicad 

m.p. 153-154 X. *H NMR (300 MHz, CDCI3): 5 8.12 (m, 2H), 7.61 (d, IH), 7.43.(m, 2H), 7.28 
(m, 2H), 7.17 (m, IH). 7.05 (m, IH), 6.66 (s, IH), 6.51 (m, 2H), 526 (s, 2H), 5.14 (s, 2H), 145 
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(s,3H). MS(ESI)418(M+H)*. Prepared from methyl 2-[3-{6-nuoroqumolin-2- 
ylmethoxy)phenoxymethyl]-6-methylben2oate (example 6k). 

Example 7q 

5 

2-r3-f4-fgrr-Butvlben2yloxy)phenoxymethvn-6-methvlben2oicacid 

m.p, 122-123 NMR (300 MHz, CDCb): 5 7.41-728 (m, 5H), 723-7.12 (m, 3H), 6.61- 

6.55 (m,.3H), 5.16 (s, 2H), 4.95 (s, 2H), 2.45 (s, 3H), 1 J2 (s, 9H). MS (ESI) 405 (M+H)*. 
Prepared from methyl 2-[3-(4-rer/-butylben2yloxy)phenoxymethyl]-6-methylbenzoate (example 
10 61). 

Example 7r 

2-r3-f4-Isopiopvlben2vloxy)phenoxmcthvIl-6-methvlbeDzofc acid 
15 m.p. 132-133 °C. NMR (300 MHz, CDCI3): 5 7.35 (m, 5H), 7.22 (m, 2H), 7.17 (m, IH), 
6 J8 (m, 3H), 5.15 (s, 2H), 4.97 (s, 2H), 2.92 (m, IH), 2.46 (s, 3H), 1 .25 (d, 6H). MS (ESI) 391 
(M+H)*. Prepared from methyl 2-[3-{4-isopropylbenzyioxy)phenoxymethyl]-6-methylbenzoate 
(example 6m). 

20 Example 7s 

2-Methvl-6-r3-f3>phenoxybenzvloxv)phenoxvmethvnbenzpic acid 

'H NMR (300 MHz, CDCI3): 8 7.31 (m, 5H), 7.15 (m, IH), 7.12-6.98 (m, 6H), 6.93 (m, IH), 
6.54 (m, 3H). 5.13 (s, 2H), 4.94 (s, 2H), 2.43 (s, 3H). MS (ESI) 441 (M+H)"". Prepared from 
25 methyl 2-methyl-6-[3-(3-phenoxybenzyloxy)phenoxymethyl]bcnzoate (example 6n). 

Example 7t 

2-r3-f4-/gr/-Butvlcvciohexvlmethoxvbhenoxvmethyl1-6-methvlben2oic acid 
30 "HNMR(300 MHz, CDCI3): 5 7.34 (m, 2H), 7.21 (m, IH), 7.12 (m, IH), 6.50 (m, 3H), 5.16 (s, 
2H), 3.67 (d, 2H), 2.45 (s, 3H), 1.92-1.75 (m, 4H), 1.64 (m, 2H), 0.98 (m, 4H), 0.84 (s, 9H). MS 
41 1 (M+H)*. Prepared from methyl 2-[3-(4-fer/-butyIcyclohexylmethoxy)phenoxymethyl]-6- 
methylbenzoate (example 60). 
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Example 7u 

2'Methvl-6-r3-(quinoxalm'2-ylmethoxy)phenoxymethyI1benzoic acid 
5 m.p. 57^0 *»C. *H NMR (300 MHz. CDCI3): 5 8.96 (s, IH), 8.08 (m, 2H), 7.74 (m, 2H), 724 . 
(nu 2H), 7.12 (m. IH), 7,00 (m, IH), 6.64 (s, IH), 6.49 (m, 2H), 5,24 (s, 2H), 5.14 (s, 2H), 2.39 
(s,3H). MS 401 (M+H)*. Prepared from methyl 2-methyl-6-[3-(quinoxalin-2- 
ylmethoxy)pheiioxymethyl]benzoate (example 6p). . 

10 Example 7y 

2-Methyl-6-r3-(2-methylben2yloxy)phenoxymethvnbenzoic acid . 

*H NMR (300 MHz, CDCb): 5 7.35 (m, 3H), .7.20 (m, 5H), 6,59 (m, 3H), 5.17 (s, 2H), 4.95 (s, . 
2H), 2.44 (s, 310, 232 (s, 3H). MS(APcI) 385 (M+H+Na)*. Prepared from methyl 2-methyl-6. . 
15 [3-(2-methylben2yloxy>phcnoxymethyl]benzoate (example 6q). 

Example 7w 

2-Methyl«6»(3-f2-f5-methvlthioT}hen-2«vnK)xazol-4-ylmethoxv1phenoxvmeth^^ acid 
20 m.p. 129-130 •C. ^H NMR (300 MHz, CDCI3): 5 7.54 (s, IH), 7,48 (d, IH), 7.27 (m, 2H), 7.1 1 
(m, 2H), 6.74 (m,.lH), 6.66 (s, IH), 6.53 (m, 2H), 5.12 (s, 2H), 4.95 (s, 2H), 2.51 (s, 3H), 2.39 
• (s, 3H). MS (ESI) 436 (M+H)*. Prepared fixsm methyl 2-methyl-6-{3-[2^5-methylthiophen-2. 
yl)-oxazol-4-yImethoxylphenoxymethyl}benzoate (example 6r). 

25 . Example 7x 

2-f3-(2-(:yclohexyloxazol-4-vlmethoxy)phenoxvmethvlV6-methylbenzoic acid 
m.p. 158-159 *HNMR(3pOMHz,CDCl3): 5 7.57 (s, IH), 7.30 (m,2H), 720 (m, lH), 7.12 
(m, IH), 6.72 (m, IH). 6,53 (m, 2H), 5.13 (s, 2H), 4.95 (s, 2H), 2.84 (m, IH), 2.45 (s, 3H), 106 
30 (m,2H), 1.81. (m,2H), 1.73-1.20 (m,6H). Prepared from methyl 2-[3-(2-cyclohexyloxazol-4. 
yhnethoxy)-phenoxymethyl]r6-methylbenzoate 6s), 



Example 7y 
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2-(3-r2-f3-FluoroDhenvl)oxa2ol-4-vlmethoxvlDhenoxmethvU-6-methvlbeiiz^^ 
m.p, 152.154 «C. *H NMR (300 MHz, 5:1 CDCI3: CD3OD): 5 7.84 (d, IH), 7.80 (s, IH), 7.74 
(d, IH), 7.46 (m, IH), 7.31 (m, 2H), 7.19 (m, 3H), 6.64 (m, 3H), 5.17 (s, 2H), 5.04 (s, 2H), 2,44 
5 (s, 3H), MS (ESI) 434 (M+H)*. Prepared from methyl 2.{3-[2.(3-fluorophenyl)oxazoI-4- 
yImethoxylphenoxymethyl}-6-methylbenzoate (example 6t). 

Example 7z 

10 2- { 3'f 2>(4-Fluorophenvnoxazol-4-ylmethoxv1phenoxvmethvU-6-methvlbenzoic arid - 

m.p. 159-160 *H NMR (300 MHz, CDCI3): 5 8,03 (m, 2H), 7.70 (s, IH), 7J2 (d,'2H), 7.16 
(m, 3H), 6.93 (m, IH), 6.69 (m, IH), 6.55 (m, 2H), 5.16 (s, 2H), 5.03 (s, 2H), 2.44 (s, 3H). MS 
(ESI) 434 (M+H)*. Prepared from methyl 2-{3-[2K4-fluorophenyl)oxazoI-4- 
ylmethoxy]phenoxymethyl}-6-methyIbenzoate (example 6u), 

15 : 

Example 7aa 

2-f3-(6>CMoropyridin-2-ylmethoxv)phenoxvmethvn>6-methylbe^ acid 
m.p. 97-98 '•C. *H NMR (300 MHz, 5:1 CDCl3:CD30D): 5 7.73 (m, IH), 7,47 (m, IH), 7.28 
20 (m, 3H), 7.16 (m, 2H), 6.60 (m, 3H), 5.16 (s, 2H), 5.12 (s, 2H), 2.42 (s, 3H), MS (ESI) 384, 386 
(M+H)% CI pattem. Prepared from ethyl 2.[3.(6-chloropyiicUn-2.ylmethoxy)phenoxymethyl]-6- 
methylbenzoate (example 6v). 

Example 7ab 

25 

2-Methyl-6-r3 -(5-methyI-2-phenyloxazol-4-vlmethoxy)Dhenoxymethynbenzoic add 
m.p. 144-145 ^H NMR (300 MHz, 3:1 CDCl3:CD30D): 8 7.99 (m, 2H), 7.42 (m. 3H), 730 
(m, 2H). 7.19 (m, 2H), 6.63 (m, 3H), 5.17 (s, 2H), 4.95 (s, 2H), 2.45 (s, 3H), 2.43 (s, 3H). MS 
(ESI) 430 (M+H)*. Prepared from ethyl 2.methyl-6-[3-{5.methyl-2.phenyloxazol-4.ylmethoxy)- 
30 phenoxymethyljbenzoate (example 6 w). 



Example 7ac 
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2-(3-Benzyloxv-phendxvmethvn-6-methvl-ben2oLc acid 

'HNMR (300 MHz, CDjOD) d 7.40-7.19 (in. 8H), 7.14 (t, IK), 6.61-6.51 (m, 3H), 5.07 (s. 2H), 
5.03 (s, 2H). 2.40 (s, 3H); MS (EI) 348 (M)*. Prepared from methyl 2-(3-benzyloxy- 
phenoxymethyI)-6-methyl-benzqate (example 6x). 

5 

£xaQq>le7ad 

2-Methyl-6-f3-(pvridin-2-vlmethoxv)-phenoxymethvll-benzoicacid 

'H hfMR (300 MHz, CD3OD) d 8.53 (d, IH), 7.87 (t, IH), 7.60 (d, IH), 7.37-7.13 (m, 5H), 6.64- 
10 6.59 (m, 3H), 5.15 (d, 4H), 2.40 (s, 3H); MS (ESI) 350 (M+H)*. Prepared from methyl 2- 
methyl-6-[3-(pyridin-2-ylmethoxy)-pheno:qTnethyl]-benzoate (example 6y). 

Example 7ae 

15 2-f3-(7-QdoroquinoIin-2-vlmethoxv>phenoxvmethvl1-6-methvI-ben2oicadd 

m.p. 188-193 "C; 'H NMR (300 MHz, DMSO-di) d 8.47 (d, IH), 8.09 (s, IH), 8.08 (d, IH), 
7-69 (dd, 2H), 7.29-7.14 (m. 4H), 6.68-6.56 (m, 3H), 5.34 (s, 2H), 5.10 (s, 2H), 2J1 (s, 3H); MS 
(ESI) 434, 436 (M+H;C1)^ Prepared from methyl 2-[3-(7-cWoroqumDlm-2- 
yImeth63qr)phenoxymethyl]-6-methylben2oate (example .4bc). 

20 

Example 7af 

2-f3-(6-MethoxYquinolin-2-vlmethoxv')phenoxvmethvll-6-methvlbenzoic acid 
m.p. 176-179 °C; 'H NMR (300 MHz, DMSO-d«) d 8.29 (d, IH), 7.91 (d, IH), 7.60 (d, IH), 
25 7.42-7.39 (m, 2H), 7.28-7.14 (m, 4H), 6.67-6.55 (m, 3H). 5.27 (s, 2H), 5.09 (s, 2H). 3.90 (s, 3H), 
2.31 (s, 3H); MS (ESO 430 (M+H)*. Prepared from methyl 2-[3-(6-methoxyquinolin-2- 
ylmethoxy)idienoxymethyl]-6-methylbenzoate (example 6aa). 

Example Tag 

30 

2-Methvl-6-r3-(quinolin-2-vloxvmethvlVphenoxvmethvn-ben 2oicacid 
. m.p. 68-72 "C; 'H NMR (300 MHz. DMSO-ds) d 8.25 (d, 1 H), 7.88 (d, IH), 7.78 (d, IH), 7.67 
(dd. IH), 7.43 (dd, IH), 7J0-7.05 (m, 7H), 6.89 (d, IH), 5.45 (s. 2H). 5.11 (s, 2H). 2J0 (s. 3H); 
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MS (ESI) 400 (M+H)*. Prepared ftom isobutyl 2-methyI-6-[3-(quinolin-2.yloxymethyl)- 
phenoxymethyl]-ben2oate (example 4e). 

Example 7ah 

5 

2-methvl-6 -f3-^Quinolin-2-vlmethoxvV-benzvloxvmethvn-benzoic Add 

in.p. 39-65 «C; 'H NMR (300 MHz, CDCI3) 58.44 (d, 1 H), 8.26 (d, IH), 7.85-7.75 (m, 3H). 
7.59 (dd, IH), 7.38 (s, IK)^723 (obs, 2H), 7.15-7.10 (m, 2H), 6.88 (dd, IH), 6.71 (d, IH). 5.59 
(s, 2H), 4.67 (s, 2H), 4.44 (s, 2H), 2.64 (s, 3H); MS (ESI) 414 (M+H)*. Prepared from methyl 
10 2-methyI-6-l3-(quinolin-2-ylmethoxy)-ben2yloxymethyl]-benzoate (example 53). 

Example 7ai r 

2- r3-(Quin olin-2-vlmethoxY)-benzYloxy1-beiizoicacid 

15 m.p. 149-154 »C; 'H NMR (300 MHz, CDCI3) 5 8.19 (d, IH), 8.15 (dd, IH). 8.11 (d, IH), 7.83 
. (dd, IH), 7.77-7.71 (m. IH), 7.66 (d, IH), 7.58-7.53 (m, IH), 7.52-7.46 (m, IH), 7 J3. (t, IH), 
7.18-7.17 (m, IH), 7.1 1 (t, IH). 7.07-7.00 (m, 3H), 5.41 (s. 2H). 524 (s, 2H); MS (ESI) 386 
(M+H)*. Prqjared frora methyl 2-[3-(qumolm-2-ylmethoxy)-bexizyloxy]-benzoate (example 60). 

20 Example 72a 

3- Methoxv -2-p-(qu molm-2-yImethoxv)-benzyloxyl-ben2oic acid 

'H NMR (300 MHz. CDCI3) 6820 (d, IH), 8.I0 (d, IH), 7.84 (d, IH), 7.74 (t, IH), 7.69-7.65 (m, 
2H). 7.56 (t, IH), 7.30 (t, IH), 720-7.12 (m. 3H), 7.02 (d, IH), 5.41 (s, 2H), 522 (s. 2H), 3.93 
25 (s, 3H); MS (ESI) 416 (M+H)*. Prepared from methyl 3-methoxy-2-[3-(quinolin-2-yhnetho3qr> 
benzyloxyj-benzoate (example 60a). 

Example 7ak 

30 4-Methoxv-2-r3-('quinolin-2-vImethoxv)-benzvloxyl-benzoicacid 

m.p. 117-118 'C; 'H NMR (300 MHz, CDCI3) 58.20 (d, IH), 8.14 (d. IH), 8.09 (d, IH), 7.83 
(d, IH), 7.74 (ddd, IH). 7.65 (d, IH). 7.56 (ddd, IH), 7J4 (t, IH), 7.14-7.13 (m, IH). 7.06-7.01 
(m, 2H), 6.64 (dd, IH). 6.56 (d, IH), 5.41 (s, 2H), 521 (s, 2H), 3.84 (s, 3H); MS (ESI) 416 
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(M+H)*. Prepared from methyl 4-methoxy-2-[3-(quinolui-2-yImethoxy)-benzyIoxy]-benzoate 
(example 60b). 

Example 7al 

' 5 . 

5«Metfaoxv-2-r3-fQuinoIin-2«ylmethoxvVbenzvloxvVbenzoicacid 

m.p. 248-249 «C; NMR (300 MHz, DMSO-dfi) d 8,40 (d, IH), 8,01 (t, .2H); 7.78 (t, IH), 
7,68 (d, IH), 7,61 (t, IH), 7.28-721 (m, 2H)i 7,04 (d,-lH), 6.94 (dd, IH), 6.78-6.71 (m, 2H), 
6.56 (dd, IH), 5.36 (s, 2H), 4.98 (s, 2H), 3.64 (s, 3H); MS (ESI) 416 (M+H)*. Prepared from 
1 0 methyl 5-methoxy-2-[3-(qiimoIm-2-ylmethoxy)-bezi2yloxy]-ben2oate (example 60c). 

Example 7am 

2-Methoxv-6-r3-(quinolin-2-vlmethoxyVbenzyloxy1-benzoic acid 
15 m.p. 149-152 ^C; 'H NMR (300 MHz, CDCI3) 5834 (d, IH), 8.16 (d, IH), 7.80 (d, IH), 7.75 
(ddd, IH), 7.69 (d, IH), 7.55 (t, IH), 7.40 (s, IH), 7.27 (t, IH), 7.18 (t, IH), 6.91-87 (m, 2H), 
6.60 (d, 2H). 5.45 (s, 2H), 5.08 (s, 2H), 3,89 (s, 3H); MS (ESI) 416 (M+H)*. Prepared from 
' mcfliyl2-methoxy-6-[3-(qtimoUn-2-ylmethoxy)-bTO2yloxy]-bei^ 

20 . Example 7an 

2-MethvI-6-n-f quinolm-2-vlmethoxy)-beDzytoxyVbenzoic acid 

m.p.154-156 ^H NMR (300 MHz, CD3OD) d 8.37 (d, IH), 8.05 (d, IH), 7.95.(d, IH), 7.81- 
7.71 (m. 2H), 7.63-7,59 (t, IH), 731-7.15 (m, 3H), 7.06-6.97 (m, 2H), 6.87 (d, IH), 6.82 (d, IH), 
25 535 (s,2H), 5.12 (s, 2H), 231 (s, 3H); MS (ESI) 400 (M+H)*, Prepared from ethyl-2-methyl.6- 
[3-(quinoIin-2-ylmethoxy)-ben^loxy]-benzoate (example 60e). 

Example 7ao 

30 5-r3-(Ouinolin-2-vlmethoxv)-ben2vloxy1-nicotinic acid 

NMR (300 MHz, CDCI3) 58.90 (s, IH), 8.52 (s, IH). 8.19 (d, IH), 8.12 (d, lH),.7.87-7.70 (m. 
4H), 7.55 (t, IH), 730 (t, IH), 7.13 (s, IH), 7.01 (t, 2H), 5.44 (s, 2H), 5.10 (s, 2H); MS (ESI) 
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387 (M+H)*. Prepared frpm methyl 5-[3-(quinolm-2-ylniethoxy>benzyloxy]-nicotinate 
(example 62), 

Example Tap 

■5 ■ ■ , , • ' 

2«r3-(2>4»CHisoDropvl-5-methyl-benryloxvVphenoxymethvl1'6-methyl-ben2oi^ acid 
*H NMR (300 MHz, CDCl3).5 7.35 (m, 2H); 7.08 (m, 4H); 6.60 (m, 3H); 5.1 8 (s, 2H); 4.98 (s, 
2H); 3.19 (m, IH); 2.86 (m, IH); 2.44 (s, 3H); 2.35 (s, 3H); 1.22 (m, 12H). MS (EI) 484 (M)^ 
Prepared from ethyl 2-[3-{2,4-diisopropyl-5-methyl-benzyloxy)-phenoxymethyl]-6-methyl- 

10 benzoate (example 6ab). 

Example 7aq 

2'r3-(2.4-Bis-trifluoromethyI-beii2yloxY)-phenoxymethyll-6-methyl-benzoic acid 
15 NMR (300 MHz, CDCI3) 5 7.91 (s, IH), 7.80 (m, 2H), 7.33 (d, 2H), 7.1 8 (m, 2H), 6.60 (m, 
2H), 6.52 (dd, IH), 524 (s, 2H), 5.17 (s, 2H), 2.45 (s, 3H). MS (EI) 484 QAf. Prepared from 
ethyl 2-[3-(2,4-bis-trifIuoromethyl-ben2yloxy)-phenoxymetfayl]-6-methyl-benzoate (example 
6ac), 

20 Example 7ar 

2-r3-fBiphenyl-4-vlmethoxyVphenoxymethyn'6'methyl-benzoic acid 
'HNMR (300 MHz, CDCI3) 5 7.58 (m, 4H), 7.44 (m, 4H), 735 (m, 3H), 7.18 (m,2H), 6,60 (m, 
3H). 5.17 (s, 2H), 5,02 (s, 2H), 2.44 (s, 3H). MS (EI) 424 (M)*. Prepared from ethyl 2-[3- 
25 (biphenyl-4-ylmethoxy)-phenoxymethyll-6'methyl-bexizoate (example 6ad). 

Example 7as 

2-Methvl"6-r3-(naphthalen«l-yImethoxy)*phehoxymetfayIVbenzoicacid . 
30 'H NMR (300 MHz, CDCI3) 5 8.00 (m, IH), 7.85 (m, 2H), 7.47 (m, 4H), 7.34 (m, 2H), 7.17 (m, 
2H), 6.62 (m, 3H), 5.40 (s, 2H), 5.16 (s, 2H), 2.43 (s, 3H). MS (EI) 398 (M)*. Prepared from 
ethyl 2-methyl-6-[3-(naphthaleii-l-ylmethoxy)-phenoxymethyl]-benzoate (example 6ae). 
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Example 7at 

2-r3-fS-EthvNpvridin-2-v lmethoxvVphenoxvmethvn-6-methyl-benzoicaci^ 

NMR (300 MHz, DMSO) 5 8.42 (bs, IH), 7.65 (d, IH), 7.39 (d, IH), 6.63 (bs, IH), 6.56 (in, 
5 2H), 2.60 (q, 2H). 229 (s, 3H), 121 (t, 3H). MS (ESI) 378 (M+H)". Prepared from methyl 2-[3- 
(5-^thyI-pyridin-2-ylmethoxy>phenoxymethyl]-6-methyl-ben^ (example 6af). 

Example 7au 

2-r3-f4-Ethv l-benzvloxvVphenoxvmethvn-6-methyl-ben2oic acid 

NMR (300 MHz, DMSO) 5 7.2 (m, 8H), 6.6 (m, 3H), 5.13 (s, 2H), 5.05 (d, 2H), 2.64 (m, 
2H), 228 (s,3H), 1.17 (t,3H). MS (ESI) 375 (M-H)V Prepared from methyl 2-(3-(4-ethyl- 
beiizyloxy>phenoxymethyl]-6-methyl-faenzoate (example 6ag). 

15 . Example 7av • 

2-r3-f3-BK>mo>benzvlo xyVphenoxvmethvn-6-methyl>benzoicacid 

NMR (300 MHz, DMSO) 5 7.62 (bs, IH), 7.50 (d. IH), 7.42 (d, IH), 7.33 (d, IH), 7.08 (m, 

4H), 6.67 (bs, IH). 6.54 (m, 2H), 5.13 (s, 2H), 5.08 (s, 2H), 228 (s, 3H). MS (ESI) 425 (M-H)'. 

20 Prepared from methyl 2-[3-(3-bromo-benzyloxy)-phenoxymethyl]-6-methyl-ben2oate (example 
6ah). 

Example 7aw 

25 2-{3-r2-f5»Ethvl-pvridin-2- Yl)-ethoxy1-phenoxymetfavn>6-met^^^ 

*H NMR (300 MHz, DMSO) 5 8.36 (bs, IH), 7.56 (d, IH), 7.14 (m, 5H), 6.49 (m, 3H), 5.1 1 (bs, 
2H), 427 (t, 2H), 3.09 (t, 2H), 2.56 (q, 2H), 2.29 (s, 3H), L17 (t, 3H).. MS (ESI) 392 (M+H)*. 
Prepared from methyl 2-{3-[2<5-ethyl-pyridin-2-yl)-ethoxy].phenoxymethyl}-6-methyl- 
benzoate (example 4f). 



30 



Example 7ax 



2-Methvl^r3-f2^uinolin >2>vl-€thoxvVphenoxvmethyl1-benzoicacid 
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NMR (300 MHz, CD3OD) 5 8.28 (d, IH), 7.97 (d, IH), 7.88 (d, IH), 7.74 (t, IH), 7.51 (m, 
• IH), 7.26 (d, 2H), 7.16 (m, 2H), 7.02 (m, IH), 6.38 (m, 3H), 5.10 (s, 2H), 3.83 (t, 2H), 3.22 (t, 
2H), 2.39 (s, 3H). Prepared from methyl 2-methyl-6-[3-(2-quinolin-2-yl-ethoxy)- 
phenoxymethyl]-bcnzoate (example 21b). . 
5 • " • 

•Example 7ay 

2*Methvl-6-r3"f2-pvTidin-2-yl-€thoxvVphenoxvmethyn-benzoic arid 

*H NMR (300 MHz, DMSO) 5 8.49 (d, IH), 7.69 (m, IH), 726 (m, 3H), 7,04 (m, 2H), 6.38 (m, 
. 10 4H), 5.03 (s, 2H), 3.67 (t, 2H), 2.94 (t, 2H), 2.31 (s, 3H). MS (ESI) 364 (M+H)*, Prepared from 
methyl 2-methyl-6-[3-(2-pyridm-2-yl-ethoxy)-phenoxymethyl]-benzoate (example 4g). 

Example 7az 

|5 2-r3-fBenzooxazol-2-Ylaminomethvl>-phenoxvmethvn-6-methvl-ben2oic acid 

'H NMR (300 MHz, DMSO) 5 8.61 (bt, IH), 734 (d, IH), 7.04 (m, lOH), 5.12 (s, 2H), 4.47 (bd, 
2H), 2.29 (3H). MS (ESI) 389 (M+H)*. Prepared from methyl 2-[3-(benzooxazol-2- 
ylaminomethyl>phenoxymethyl]-6-methyl-benzoate (example 4h). 

20 Example Tba 

. 2>Methvl-6- r3-(pvridiD-2>vlmethoxvmethvlVphenoxymethviVbenzoicacid 

'H NMR (300 MHz, DMSO) 8 8.52 (bd, IH), 7.81 (m, IH), 7.47 (d, IH), 720 (in, 5H), 6.94 (m, 
3H). 5.12 (s, 2H), 4.59 (s, 2H), 4.56 (s, 2H), 2.30 (s, 3H). MS (ESI) 364 (M+H)*. Prepared from 
25 methyl 2-methyl-6-[3-(pyridm-2-yhnethoxymethyl)-phenoxymethyl]-benzoate (example 4i). 

Example 7bb 

2-Methvl-6-r3-fQiiinoIin-2-vlmethoxymethylVphenoxvmethyIVben2oicacid 
30 *HNMR (300 MHz, DMSO) 5 8.40 (d, IH), 7.98 (d, 2H),7.76 (m, IH), 7,64(m, IH), 7.31 (m, 
5H), 7.00 (m, 2H), 6.92 (dd, IH), 5.12 (s, 2H), 4.79 (s, 2H), 4.62 (s, 2H), 2J2 (s, 3H). MS (ESI) 
414 (M+H)*. Prepared from methyl 2-methyl-6-[3-(qumolin-2-ylmethoxymethyl)- 
phenoxymethyI]-benzoate (example 4j). 
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Example 7bc 

2-Methvl-6- (3-r2-(5-methvI-2-phenvloxazoM-vljethoxvlphenoxvmethvnben2oic acid 
5 'HNMR (300 MHz, CDCI3): 5 8.03 (m. 2H), 7.43 (m, 3H). 726 (m, 2H), 7.17 (m, IH), 7.10 
(m, IH), 6.68 (s, IH), 6.51 (m, 2H), 5.18 (s, 2H), 4.22 (m, 2H), 2.96 (m, 2H), 2.41 (s, 3H).2.36 
(s, 3H). MS (ESI) 444 (M+H)*. Prepared from methyl 2-methyl-6-{3-[2-(5-methyl-2- 
phenyloxazol-4-yl)ethoxy]phenoxymetbyl)benzoate (example 2la). 

10 Example Tbd 

2-Methvl-6-r3-(6-phenvlpvridin-2-yImethoxv)phenoxvmethvnbenzoic acid 
'H NMR (300 MHz, CDCI3): 5 7.88 (m. 2H), 7.63 (m, IH), 7.52 (m, IH), 7J7 (m, 4H), TilS 
(m. 2H), 6.99 (m, 2H), 6.60-6.36 (m, 3H), 5.14 (s, 2H), 5.00 (s, 2H). 223 (s, 3H). MS (ESI) 426 
15 (M+H)*. Prepared fit)m ethyl 2-methyl-^[3K6-phenylpyridm-2-ylnMthoxy)phe^ 
benzoate (example 33), 

Example Tbe 

20 2-Metfavl-6-r3-(quirioIin-2-vlmetfaoxy>phenvlsulfanylmethvl1-betizoicacid 

'H NMR (300 MHz, DMSO-d^) d 8.40 (d, IH), 7.99 (t, 2H). 7.78 (t, IH), 7.65-7.57 (m, 2H), 
720-7.01 (m, 6H), 6.85 (t, IH), 5.33 (s, 2H), 425 (s, 2H), 226 (s, 3H); MS (ESI) 415 (M+H)*. 
Prepared &om isobutyl 2-methyl-6-[3-(quinolin-2-yhnethoxy>phenylsulf8U3ylmethyl]-ben2oate^ 
(example 84). 

25 

Example Tbf 

2-Methvl-6 -r3-(quinolin-2-yhnethoxy)-phenvlsulfinvlmethvnrbenzpicacid 
'HNMR(300 MH2,DMS0-d«>d 8.43 (d, IH), 8.01 (t, 2H), 7.78 (t, IH), 7.68 (d, IH), 7.62 (t, 
30 IH), 7.48 (t,lH), 725-722 (m,4H), 7.10 (d,lH), 6.94 (t,lH), 5.41 (s,2H). 4.22 (d.lH), 4.11 
(d. IH), 2.33 (s, 3H); MS (ESI) 432 (M+H)*. Prepared from isobutyl 2-methyl-6-[3-(quinolin- 
2-yimethoxy)-phenylsulfinyhnethyl]-benzoate (example 85). 



wo 00/64876 



116 



PCT/USOO/11490 



Example 7bg 

2-Methvl-6-r3-(qiiinolb-2-vlmethoxyVphenylsulfonylmethyll-^ acid 
'H NMR (300 MHz, DMSO^).d 8.43 (d, IH), 8.05-7.98 (m, 2H), 7.77 (t, IH), 7.67 (d, 
5 7.60 (t, IH), 7.51 (t, IH), 7.43-7,35 (m, 2H), 7,26-7.20 (m, 3H), 6.95-6.92 (m, IH); 5.42 (s, 2H), 
4.81 (s, 2H), 2.32 (s, 3H); MS (ESI) 448 (M+H)*. Prepared from isobutyl.2-methyl-6-[3- 
(qumoIin-2-ylmethoxy)-phenylsxilfonylmethyl]-bexi2oate (example 86). 

. Example Tbh 

10 

2-Methvl-6-r3-fqiimoliD-2-ylmethoxy)-phenyIethynyn-ben2oic acid 
IH NMR (300 MHz, CDC13) d 8.19 (d. IH), 8.04 (d, IH), 7.89 (d, IH), 7,82 (d, IH), 7.73 (dt, 
. :2H), 7.64 (t. 2H), 7,54 (t, IH), 7.26 (t, IH), 6,94 (dd, IH), 6.81-6.85 (m,2H), 5.34 (s, 2H), 2.76 
(s, 3H);MS (ESI) 394 (M+H)*. Prepared from ethyl-2-methyl-6-[3-(qiunolin-2-ylmethoxy)- 
15 phenylethynylj-benzoate (example 6ai). 

Example Tbi 

2-Methvl-6-n-f5-Dhenyl]midin-2-vlmethoxy)phenoxymethylTbenz^ acid . mpt80T83*C, 'H 
20 NMR (300 mHz. 5:1 CDCbrCDaOD): 5 8.76 (s, IH), 7.97 (d, IH), 7.62 (m, 3H). 7.48 (m, 3H), 
7.30 (m, 2H), 7.19 (m, 2H), 6.68 (s, IH), 6.62 (d, 2H), 5.21 (s, 2H), 5.17 (s, 2H), 2.44 (s, 3H). 
MS(ESI)426(M+H)*, Prepared from methyl 2-methyl-6.[3.(5-phenylpyridin-2- 
ylmethoxy)pheiioxymethyl]benzoate (example 6aj). 

25. Example 7bj 

2-r3-f2-Chlon>benzyloxy)-phenoxymethyl1-6-methyl-ben2oic.acid . 
*H NMR (300MHz, DMSO) 8 7.56 (m, IH), 7.50 (m, IH), 7,38 (m, 2H), 7.14 (m, 2H), 7.06 (m. 
2H), 6.67 (s, IH), 6,58 (m, 2H), 5,13 (bd, 4H), 228 (s, 3H). MS (EI) 382 (M*), CI pattern. 
30 Prepared from 2-[3-(2-chloro-benzyloxy)-phenoxymethyl]-6-methyl-benzoate (example 6ak). 

Example 7bk 
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2-r3-f4-Chloro-ben2vroxyVphenoxymetfaylV6-methyl-ben2oicacid 

NMR (300MHz, DMSO) 6 7.42 (m, 3H), 7.08 (m, 5H), 6.66 (s, IH), 6.54 (m. 2H). 5.13 (s, 
2H), 5.07 (s, 2H), 2.28 (s, 3H). MS (EI) 382 (M*.), CI pattern. Prepared from 2.[3-(4-chloro- 
benzyloxy)-phenoxyinethyI]-6-inethyl-benzoate (example 6al). 

5 

Example 7bl 

2-MethvU6-f3-f3-methvUauinoxal!n-2-v1methoxvVphenoxvTT!ethvlVben2oic acid 
*H NMR (300MH2, DMSO) 5 8.05 (m, 2H), 7.82 (m, 2H), 7.14 (m, 4H), 6.75 (s, IH), 6.61 (m. 2H), 5.41 
10 (s, 2H), 5.1 1 (s. 2H), 2.76 (s, 3H), 2.27 (s, 3H). MS (ESI) 415 (M+H)^ Prepared from 2.MethyI-6-P-(3. 
niethyl-quinoxalin-2«ylmethoxy)-phenoxyinethyl]-benzoic acid methyl ester (example 6am). 

Example Tbm 

2- Methvl-6-r3-f naDhthalen«2«vlmethoxvVphenoxvmethvn-benzoic acid 

15 *HNMR(300MHz,DMSO)57.94(m,4H),7,54(m,3H),7.16(m,4H), 6.69(s. IH). 6 J8 (m, 2H), 524 
(s, 2H). 5,1 1 (s, 2H), 229 (s, 3H). Prepared from 2-Methyi-6-[3-(naphthaIen.2-ylmeftoxy)- 
phenoxymethyl]-benzoic acid methyl ester (example 6an). 

20 

/■ 

Example 8 

3- rf2*MethoxvethoxvVmethoxv1»benzonitrile 

25 To a cooled (0 ^C) suspension of sodium hydride (84Qmg, 60% dispersion in mineral oil, 21 

mmol) in THF (20 mL) is added a solution comprising 3-hydroxy-benzonitriIe (2.4g, 20 mmol), 
MEM Chloride (Z25 mL, 20 nmiol) and DMPU (2 mL) in THF (20 mL). On complete addition, 
the cold bath is removed and stirring continued for 3h. The reaction mixture is then diluted vdth 
ether, washed with water land brine, dried over MgS04 and concentrated. The residue is purified 

30 by flash chromatography (silica, 30% ethyl acetate 10 % dichloromethane in hexane) to give the 
title compound as an oil. MS (ESI) 207 (M+H)*. 



Example 8a 
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3-rf2-MethoxvethoxvVmethoxv1-ben2aldehvde 

The title compound is prepared using essentially the same preocedure used in example 8 except 
using using 3-hydroxy-ben2aldehyde in place of 3-hydroxy-benzonitrile. MS (EI) 210 {Mf. 

r 

5 Example 9 

3-r(2>MethoxvethoxvVmethoxvl-benzvIamine 

To a cooled (O'^C) solution of 3-[(2.methoxyethoxy)-methoxy]-ben2onitrile (3.9g, 18,8 mmol, ' 

example 8) in THF (40 mL) is.added (40 mL. IM in THF)^The resd^ 
10 for 1 0 min, then the cold bath removed and stirring continued for 2 h. The resulting mixture is 

cooled to 0 then water ( 1 .5 mL) added dropwise followed by NaOH solution (1 .5 mL, 5M) 

and water (1.5 mL). The resulting suspension is diluted with ether then filtered through ceiite. 

The filtrate is concentrated to give the titie compound which is used without further purification. 

MS(ESI)211(M+H)*. 
•15 ■ • 

Example 10 

3-fOuinolin'2^ylaminomethylVphenol 

To a solution of 3-[(2-methoxyethoxy)-methoxy]-ben2ylamine (422 mg, 2mmol, example 9) in 
20 DMSO (4 mL) is added 2-chloroquinoline (328 mg, 2 mmol). The resulting solution is warmed, 
to 140 and stirred at this temperature for 3h. Tbe resulting mixture is cooled, diluted with 
water, then extracted with ethyl acetate. The organic extract is washed witii brine, dried over 
MgS04 and concentrated. The residue is taken up in methanol (10 mL) then p-toluene sulphonlc 
acid inonohydrate (1 90 mg, 1 mmol) is added. This mixture is warmed to 60 °C and stirred at this 
25 temperature for 21l The reaction mixture is then cooled, concentrated under reduced pressure and 
the residue purified by flash chromatography (silica, 30% ethyl acetate in dichloromethane) to 
give the titie compound. MS (ESI) 25 1 (M+H)*. 

The following compounds are prepared using essentially tiie same procedure used in example 10 
30 except using the cited chloride and amine in place of 2-chloro-qtiinoline and 3-[(2- 
metiioxyetiioxy>methoxy]-benzylaraine. 



Example 10a 
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3-rfN-Benzoxa2ol'2«vI-N-methvl'aminoVmethylVphenol 

MS (ESI) 255 (M+H)"". Prepared from 3-[(methyIaiiiino)-methyl]r(2-inethoxyethoxy-methbxy)- 
benzene (example 28) and 2-chIoro-benzoxazole. Abo, omit heating to.l40 **C. Reaction stirred 
5 at room temperature. 

Example 10b 

3-rfN-Methvl-N-quinoIin-2-vl-amino)-methvn-phenol 
10 MS (ESI) 265 (M+H)*. Prepared from 3-[(methylamino)-methyl]-(2-methoxyethoxy-metfaoxy)- 
benzenc (example 28) and 2-chloro-quinoline. 

Example 10c 

15 3-(Benzooxa2ol"2-vlaminomethylVphenol 

The title compound is prepared using essentially the same procedure used in example 1 0 except 
2-chloro-benzoxazole is used in place of 2-chIoro-quinoline. Also, omit heating to 140 ^C. 
Reaction stirred at room temperature, MS (ESI) 241 (M+H)"". 

20 Example 11 . 

2-G-(r2«Methoxyetfaoxyl-methoxvVphenoxv1)-ethanol 

To a cooled (0 ®C) solution of t-butyl (3-([2-methoxyethoxy]-methoxy)-phenoxy]>-acetate (l,2g, 
3.8 mmol, example 12) in THF (10 mL) is added a solution of lithium aluminum hydride (5 mL, 
25 IM in THF). The resulting solution is stirred for 10 mm, then water (0,2 mL) is added dropvdse, 
followed by NaOH solution (0,2 mL, 5M) and water (0.2 mL), The resulting mixture is diluted 
with ether, filtered through celite and the filtrate concentrated to give the tide compound as an oil 
which is used wthoutfurtiier purification. MS (EI) 242 (M)*;- ■ 

30 Example Ua . 

2«fS-Methvl-2-phenvloxa2ol-4-yl)ethanol 
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The title compound is prepared using essentially the same procedure used in Example 1 1 except 
using methyl 2-(5-methyI-2-phenyloxa2ol-4-yl)acetate (example 32) in place of t-butyl (3-([2- 
methoxyethoxy]-methoxy>-phenoxy])-acetate. MS (ESI) 204 (M+H)* 

5 Example 12 

r-Butvl (3"ff2-methoxvethoxv1*methoxyVphenoxv1Vacetate 

The dtle compound is prepared using essentially the same procedure used in Example 4 except- 
. using 3-([2-methoxyethoxy]-methoxy)-phenol (example 13) in place of 3-(quinolin-2- 
10 yknethoxy)-phenol and and r-butyl bromoacetate in place of methyl 2-bromomethyl-6-methyl- 
benzoaie. MS(EI)312(M)*. 

Example 13 • . . 

15 3-ff2*MetfaoxyethoxvVmethoxvVphenol 

To a cooled (0 suspension of NaH (440 mg, 60% dispersion m oil, 1 1 mmol) m THF (10. 
mL) is slowly added a solution comprising 3*benzoyl-phenol (2.14g, lO mmol), MEM chloride 
(128 mL, 10.5 mmol) and .DMPU (3 mL) in THF (20 mL). On complete addition, the cold bath 
' is removed and sdrring continued for 2J h. SaL NH4CI solution b added and the mixture diluted 

20 with ether, washed with water and brine, dried over MgS04 and concentrated. The residue is 
taken up in methanol (10 mL) and THF (10 mL) then sodium hydroxide solution (10 mL, 2N) 
added. This mixture is stirred for 20 min. then hydrochloric acid (10 mU 2N) added. ^ 
mixture is then diluted with ether, washed with sat. NaHCOs solution and brine, dried over 
MgS04 and concentrated. The residue is purified by flash chromatography (silica, 30% ethyl 

25 acetate in hexanes) to give the title compound as an oil. *H NMR (300 MHz, CIDCb) 5 7.00 (t, 
IH), 6.52 (bd, IH), 6.48 (bs, IH), 6.38 (bd, IH), 5.14 (s, 2H), 3.71 (m, 2H), 3,47 (m, 2H), 330 
(s,3H). 

Example 14 

30 

rf2-MethoxyethoxvVmethoxy1-3-r2-fDvridin-2-vloxv)-ethoxvVben2ene 

To a solution of 2-(3-([2-methoxyethoxy]-methoxy)-phenoxy])-ethanol.(242mg, 1 mmol, 

example 11) in DMSO (1.5 mL) is added sodium hydride (44mg, 60% dispersion in mineral oil. 
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1.1 mmol) followed by 2-fluoro-pyridine (176 mL, 2 mmol). The resulting solution is warned to 
60 °C and stirred at this temperature for 3 h. cooled, diluted with ether, washed with water and 
brine, dried over MgS04 and concentrated. The residue is purified by flash chromatography 
(silica, 30% ethyl acetate in hexanes) to give the tide compound. MS (ESI) 320 (M+H)*. 
5 . * . 
Example 15 

3-(2-Quinolin-2-vi-vinvlVphenol n 

To a solution of l-(2-methoxyethoxy)-methoxy-3-(2-quinolin-2-yl-vinyl)-bcn2^ (120mg, 0 J5 
10 mmol, example 1 6) is added p-toluene sulphonic acid monohydrate. (74 mg, 039 mmol). The 
' resulting solution is heated to 60 and stured at this temperature for 4 h. The reaction mixture 
is then cooled, concentrated and the residue taken up m dichloromethane. This solution is 
washed with sat NaHC03 solution, dried over MgS04 then concentrated to give the title 
compound as a solid. MS (ESI) 248 (M+H)*, 

15 

The following compounds are prepared using essentially the same procedure used in example 15 
texcept using the cited MEM ether in place of' l-(2-methbxyethoxy)-methoxy-3-(2-quinolin-2-yl- 
vinyl)-ben2ene. 

20 Example 15a 

3-r2-fpyridin-2>vloxv>ethoxvVphenol 

MS (ESI) 232 (M+H)*. Prepared from [(2-methoxyethoxy)-methoxy]-3-[2-(pyri(Kn-2-yioxy)- 
ethoxy]-ben2ene (example 14). 

25. 

Example 15b 

3-fOuinolin-2*vloxymethvlVphenoI 

MS (ESI) 252 (M+H)*. Prepared &om 2-[3-(2-methoxy-ethoxymetiioxy)-benzyloxy]-quinoIine 
30 (example 81); 

Example 15c 

Ethy l 2-(3-hydroxv-i)henYletiivnvlV6-methvUhftn7nsit#» 



wo OQ/64876 



PCT/USOO/11490 



122 

MS (EI) 280 (M)* Prepared from ethyl-2-[3-(2-methoxy-ethoxymethoxy>-phenylethynyl]-6- 
methyl-benzoate (example 98). 

Example 16 

l-(2-Mediox vethoxvVmethoxv-3-r2-<iuinolm-2-vl-vmvlVben7gn<. 
To a cooled (-78 'C) suspension of triphenyKqumolln-2-yl-methyl>phosphonium chloride 
(1.76g, 4 mmol, example 17) in THF (24 mL) is added, drppwise, n-butyl Uthium solution (1,7 
mL, 2.5 M in hexanes). The resulting mixture is stirred for 30 min. then a solution of 3-[(2- 
methoxyethoxy).methoxy]-ben2aldehyde (756 mg, 3.6 mmol, example 8a) in THF (3 mL) is 
added. This mixture is stirred for 30 min then the cold bath removed and stirring continued for 
2h. The reaction mixture is then diluted with ethyl acetate, washed with saL ammonium acetate 

solution and brine, dried over MgS04 and concentrated. The residue is purified by flash 
chromatography (siUca, 40% ethyl acetate m hexanes) to give the title compound as an oil. MS 
(ESI)336(M+H)*. 

Example 17 . 

Triphenvl-fQ uinolin-2-vl-melhyl)-DhosDhomum chloride 

To a solution of 2-chloromethyl-quinoline (2.9g, 20 mmol) in acetonitrile (32 mL) is adcfcd 
triphcnylphosphine (4.49g, 17 mmol). The resulting mixture is wanned to 60 'C and stirred at 
this temperature for 15 h. This mixture is cooled, dUuted with ether, then filtered. The solid is 
washed with ether, then dried under high vacuum to give the title compound as a solid. 'H NMR 
(300 MHz, CDCI3) 5 8.20 (d, IH), 8.06 (d, IH), 7.95 (m, 6H), 7.42-7.8 (m, 13H). 6.10 (d, 2H). 

Example 18 

{2-Methvl-6-r3-f2-omnoiin.2. Yl.ethvn-Dheaoxvmethvn-phenoxv)-aceticacid 
To a solution of {2-methyl-6-[3-(2-quinolin-2-yl-vinyl>pheno>ymethyl]-phenDxy}-acetic add 
(94 mg, 0.23 mmol, example 41a) in DMF (1.5 mL) is added tristriphenylphosphine riiodium 
chloride (25mg, 0.027 mmol). The resulting solution is placed under an atmosphere of hydrogen, 
heated to 60 'C and stirred at this temperature for 5h. The reaction mixture is cooled to room 
temperanire and the system is then fhished with nitrogen and concentrated vmder vacuum. The 
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residue is purified by reverse phase HPLC to give the title compound as a trifluoroacetate salt 
'H NMR (300 MHz, CDClj) 5 8.57 (d, IH), 8.40 (d, IH), 8.0 (m, 2H), 7.80 (t, IH). 7.52 (d, IH), 
724 (bd, lH)i 7.14 (m, 2H), 7.04 (t, IH), 6.93 (bs, IH), 6.83 (d, IH). 6.74 (d. IH), 5.1 1 (s, 2H), 
4.50 (s; 2H), 3.68 (t, 2H). 3.20 (ti 2H), 2.28 (s, 3H). MS (ESI) 428 (M+H)*. 

5 

The following compound is prepared using essentially &e same procedure used in example 18 
except vising the cited acid in place of {2-methyl-6.[3-(2-quinolin-2-yl-vinyl)-phenoxymethyl]- 
phenoxy>^etic acid. 

10 Example 18a 

2-Methyl-6-r3-r2-QuinoIi n-2-vl-ethvlV-phenoxvmethvn-ben2oicacid 

'H NMR (300 MHz. CDClj) 5 8.62 (d. IH). 8:44 (d, IH^, 8.0 (m. 2H), 7.80 (t, IH), 7.61 (d. IH), 
721 (d, IH). 7.1 1 (d. IH). 7.07 (t, IH), 6.94 (bs, IH), 6.76 (bd, IH), 6.68 (d, IH), 5.09 (s, 2H). 
15 3.70 (t, 2H), 3.18 (t, 2H)2.40 (s. 3H). MS (ESI) 398 (M+H)*. Prepared fiom {2-methyI-6-[3-(2- 
qmnolin-2-yl-vinyl>phenoxymethyl]-benzoic add (example 4a). 

Example 19 

20 4-ailoromethvl-2-phenyI-oxazole 

Benzamide (121g, 10 mmol) is mixed with 1.3-dichloroacetone (1.26g. 10 mmol) and die 
mixture heated to 1 30 "C and stirred at this temperature for I h. The resulting mixnire is then 
cooled. dUuted with ethyl acetate, washed with KjCOs solution (sat), then brine, dried over 
MgS04 and concentrated to give Hm title compounid as a solid, which is used without ftrAer 

.25 purification. MS (ESI) 194 (M+H. CI pattern)*. 

The following compounds are prepared using essentially the same procedure used in Example 19 
except uang the cited amide in place of benzamide. 

30 Example 19a 

2-fS-Methvlt hiophen-2-vnoxazot-4-vimethvl chloride 

MS (ESI) 214, 216 (M+H)*. CI partem. Prepared fix>m 5-methylthiophene-2-caiboxamide. 
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Example 19b 

2-Cvclohexvl oxazol-4-vlmethvl chloride 
5 MS (ESI) 200, 202 (M+H)*, CI pattern. Prepared &om cyclohexanecarboxamide. 

Example 19c 

2-n-FIuoroDhenvnoxazol-4-vImethvl chloride 
10 MS (ESI) .212, 214 (M+H)*, CI pattern. Prepared from 3-fluorobenzamide. 

Example 19d 

2«f4-FluoroDhenvltoxazol-4-ylmetfavl chloride. 
15 MS (ESI) 212, 214 (M+H)^ CI patteriL Prepared from 4-fluorobenz^ 

I- ' . 

Examplc20 

4-ChloromeftvI-2-phenvl-tfaiazole 
20 A solution of thiobenzamide (1 J7g, 10 mmol) and U-dichloro-acetone (IJlg, 10 mmoO in 
ethanol (25 mL) is wanned to 75 "C and stirred at this temperature for Ih. The resulting solution 
is cooled, poured into ice then brought to pH 8 with K2CO3 solution (sat). This mixture is 
extracted with ethyl acetate, dried over MgSO^ and concentrated to give the title compound. 
This product is used without further purification. MS (ESI) 210 (M+H)*. 

25 

Example 21 

(2-MethvI-6-r3-r2- pvridin-2-vl-ethoxvVDhenoxvmethvn-phenoxv>-acetonitrile 
To a solution of [2-methyl-6-(3-hydroxy-phenoxymethyI)-phenoxy]-acetomtrile (135 mg, 0.5 
30 mmol, example 25) and 2-(pyridin-2-yl)-ethanol (126 mL, 0.94 mmol) in THF (2 mL) is added 
triphenylphosphine (262 mg, 1 mmol) folowed by DEAD (1 1 8 mL, 0.75.mmol). The resulting 
solution is stirred for 2h, then concentrated and the residue purified by flash chromatography 
(silica, 50% ethyl acetate in hexanes) to give die tide compound as an oil. MS (ESI) 375 
(M+H)*. ' 
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The following compound is prepared using essentially the same procedure used in Example..21 
except using the cited alcohol and phenol in place of 2-(pyridin-2-yI)-ethanol and [2-methyl-6- 
(3-hydroxy-phenoxymethyl)-phenoxy]-acetonitrile respectively. . 
5 ■ 

Example 21a 

Methyl 2-methvl-6«( 3-r2-(5-methvl*2-phenvloxa2ol-4-vI)ethoxv1phenQXvmethvl>ben2oate 
MS (ESI) 458 (M+Hf. Prepared from 2-(5-methyl-2-phenylpxazol-+.yl)ethanol (example I la) 
1 0 and methyl 2-(3-hy droxyphenoxymethyl)-6-methylbenzoate (example 5). 

Example 21b 

Methyl 2*methvl-6-r3>(2-qiiinolin-2"Yl-ethoxv)-phenoxymethvI>ben2oate 
15 ^HNMR (300 MHz, CDCI3) 5 8.08 (m, 2H), 7.80 (d, IH), 7.70 (t, IH), 7.51 (t, IH), 7.42 (d, IH), 
7.29 (m, 2H), 7.16 (m, 2H), 6.53 (m, 3H), 5.06 (s, 2H), 4.46 (t, 2H), 3.81 (s, 3H), 3.45 (t, 2H), 
237 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 2-quinolm-2-yl-ethanol (example 69a) and 
2-(3-hydroxy-phenoxymethyI)-6-methyl-benzoate (example 5). 

20 Example22 - 

2"Cyanomethoxy>3-methylben2aldehyde 

A mixture of 2-hydroxy-3-methylben2aldehyde (10.2 g, 75.0 mmoles, Aldrich), 
bromoacetonitrile (5.70 mL, 82.5 mmoles), and potassium carbonate (1 1.4 g, 82.5 mmoles) in . 
25 DMF (150 mL) is heated to 55*C for 3 hours, cooled, then diluted with ether. The mixture is 
washed with distilled water, saturated NaCl solution, then the organic layer dried over MgS04 
■and concentrated to give the title compound as a yellow solid. *H NMR (300 MHz, CDCI3): 6 
10.20 (s, IH), 7.70 (d, IH), 7.53 (d. IH), 7.29 (m, IH), 4.81 (5, 2H), 2,42 (s, 3H). 

30 The following compounds are prepared using essentially the same procedure used in example 22 
except using the cited phenol in place of 2-hydroxy-3-methylbenzaldehyde. 



Example 22a 
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2-Cvanometh oxv-3,S>dichlQro-ben2aIdehvde 

MS (EI) 229, 23 1 (M)*. Prepared from 3,5Kiichlorosalicylaldehyde. 

5 Example 22b 

2-Cvanome thoxy-S-chloro-3-methoxv-benzaldehvdc 

MS (EI) 225 (M)*. Prepared from 5^hloro-2-hydroxy-3-methoxy.benzaldehyde (example 44). 
10 Example 22c 

Methyl 2-f 2-formvl-6^ethvNphenoxy)*proDionate 

The title compound is prepared using essentially the same procedure used in exan^le 22 except 

using methyl 2-bromopropipnate in place of bromoacetonitiile. 

15 . ^ ' . 

Example23 

(2-Hvdrox Ymethvl-6-methvl-phenoxvVacetonitrile . 

A 2M triglyme solution of sodium borohydride (16.0 mL, 32.1 mmoles) is slowly added to a 
20 cooled (.78*C) solution of 2.cyanomethoxy.3-methylbcn2aldehyde (1 125g, 642 mmoles, 

example 22) mTHF (180 mL). After stirring for one hour, the reaction is warmed tp 0*C for two 
hours, then quenched with 2N HCl (16.8 mL) and diluted with ether. The organic layer is 
isolated and washed with twice with distiUed water and brine, then dried over MgS04. The 
organic solution is concentrated to give the tide compound as a yellow oil. 

25 

The following compounds are prepared using essentially the same procedure used in example 23 
except using the cited aldehyde in place of 2-cyanomethoxy-3-methy Ibenzaldehyde. 

Example 23a 

f2,4-Dichlo ro-6-hvdroxvmethyl-phenoxvVacetonitrile 

Prepared using 2-cyanomethoxy.3,5-dichloro-benzaldehyde (example 22a) 



Example 23b 
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(4-ChIon>2-favdroxvmethvI»6*methoxv-phenoxyVacetonhrile 

MS (EI) 227 (M)* Prepared using 2-cyanoinethoxy-5-chloro-3-methoxy-bexizaldehyde 

(example 22b) 

5 

Example 23c 

2-f2-Hvdroxvmethvl-6-methvl-phenoxyVpropiomc acid methyl ester 

MS (EI) 194 (M)*. Prepared using methyl 2-(2-formyl-6-methylrphenoxy>propionate (example 
10 22c), 

Example 24 

(2-Bromomethyl-6-metfavl-phenoxyVacetomtrile 

15 Triphenylphosphine (ISJZg, 57.8 mmoles) is added to 2-cyanomethoxy-3-methylbcbzylalcohol 
(9.3g, 52,5 mmoles^ exan^le 23) in THE (1 75 mL). The mixture is stirred until homogeneous 
and cooled to O'^C, followed by addition, in three portions, of AT-bromosuccinimide (103g, 57.8 
mmoles). After 90 minutes the reaction is concentrated and the residue purified by column 
chromatography (silica, 5:1 hex: EtOAc) to yield the title cordpound as a pale yellow crystalline 

20 soUd. MS (H) 239, 241 (M)^ Br pattern. 

The following compounds are prepared using essentially the same procedure used in example 24 
«cept using the cited alcohol in place of 2-cyanomethoxy-3-methylbenzylalcohoL 

25 Example 24a 

(2-BromomethyI-4,6*dichloro-phenoxyVacetonitrile 

MS (EI) 277 (M-16)*. Prepared from (2,4-dichloro-6-hydroxxmethyl-phenoxy)-acetonitrile 
(example 23a). 

30 

Example 24b 

f2'Bromomethyl-4"Chloro-6-methoxV"PhenoxvVacetonitrile 
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MS (EI) 289 (M)*. Pfq)ared fix)m (4-chloro-2-hydroxymetfay W-methoxy-phenoxy>acetonitrile 
(example 23b). 

Example 24c 

5 ' 

Methyl 2^2«bromomethvl-6-methyI-DhenoxvVpropionate 

MS (EI) 286 (M)"*", bromine pattern. Prepared from methyl 2-(2-hydroxymethyI-6-methyl- 
- phenoxy)-propioiiate (example 23c). 

10 Example25 

Q"r3*HvdroxvDhenoxvmethyn'6-methylphenoxy)acetomtrile 

Heated (dO'^C) a mixture of 2-cyanomethoxy-3-methylbenzyl bromide (102g, 42.7 mmoles, 
example 24), lesorcinol (18.8g, 171 mmoles), and potassium carbonate (47^g, 342 mmoles) in 
15 acetonitrile (140 mL) for two hours. The reaction is diluted with ether and washed three times 
with distilled water, once with brine, and dried over MgS04. The organic layer is isolated and 
ponccntrated, and the resulting residue is purified by column chromatography (silica, 5% 
EtOAc/CHiCh) to yield.the title compound as a white crystalline solid. MS(EI) 269 (Mf. 

20 The following compounds are prepared using essentially the same procedure used in example 25 
except using the cited bromide in place of 2-cyanomethoxy-3-methylbenzyl bromide. 

Example 25a 

25 r4«Chloro-2'<3^hvdroxvH3henoxymediYlV^methvKphenoxvVacetord^ 

Prepared from (2-bromomethyl-4-chloro-6-methy l-phenoxy)-acetonitiile (example 43). 

Example 25b 

30 r4,6-Dichlo ro-2-f3-hvdroxv*phenoxvmethvlVphenoxv1-acetonitrile 

Prepared from (2-bromomethyl-4,6-<£chlora-phenoxy)-acetonitrile (example 24a). 



Example 26 
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2-MethvN6J-difluoroquinoiine 

To a refluxing solution of 3 ,4-difluoroaniline (2.30 ml, 23 .2 mmoles), tetraichloro-l ,4- 
benzoquinone (5.70 g, 23.2 mmoles), and concentrated hydrochloric acid (6 ml) in 2-butanol (40 
ml) is added crotonaldehyde (1 .S2 ml, 23.2 mmoles). After 2.5 hours the reaction mixture is 
5 . concentrated and the resulting residue is stirred in warm (50 **C) THF ( 1 5 ml). This mixture is 
cooled (0 ^'C) and the solid collected by filtration and washed with cold THF. the solid is stined 
in distilled water (200 ml), and the resulting solution made basic with K2CO3 and extracted with 
EtOAc (3 X 1 00 ml). The organic extracts are combined and dried over sodium sulfate, and then 
concentrated to give the title compound. MS (ESI) 180 (M+H)*. 

10 

The following compounds are prepared using essentially the same procedure used in example 26 
except using the cited aniline in place of 3 ,4-difluoroaniHne. - 

Example 26a 

15 

2«Methvl-6,8-difluoroquinoline 

MS (ESI) 180 (M+H)*. Prepared using 2,4-difluoro-amEne, . ' 

Example 27 

20 

6,8-Difluoroquinolin-2-ylmethyl bromide 

A solution of 2-methyl-6,8-difluoroquinoline (0,147 g, 0.820 mmoles, Example 26a), benzoyl 
peroxide (9.93 mg, 0.041 0 mmoles), and Mbromosuccinanude (0. 1 68 g, 0.943 mmoles) in 
carbon tetrachloride (20 mL) is heated to reflux for 18 hours. The reaction is concentrated and 
25 the resulting residue purified by column chromatography (silica, 3 : 1 CHiCh^exane, then 
CH2CI2) to yield the title compound as a white solid. MS (ESI) 258, 260 (M+H)*, Br pattern. 

The following compounds are prepared using essentially the same procedure used in example 27 
except using the cited methyl compound in place of 6,8-difiuoro-2-methyl quinoiine. 

30 

Example 27a 

6J«Difiuoroquinolin-2-ylmethvl chloride 
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MS (ESI) 214, 216 (M+H)*, CI pattern. Prepared from 6,7-difluoro-quinoline (example 26) and 
NCSinplaceofNBS. 

Example 27b 

5 

6-FluoroQviinolin*2-ylmethvI bromide 

MS (ESI) 240, 242 (M+H)*, Br pattern. Prepared from 6-fluoro-2-methylquinoline. 
Example 27c 

10 

2-Chloromethvl-6-cMoropvridme 

MS (ESI) 162, 164, 166 (M+H)*, CI2 pattern. Prepared ftom 6-chloro-2-picoline and NCS in 
place of NBS. ^ 

15 Example27d 

2-iBromomethvl«ben2onitrile 

MS (EI) 195 (M)*, Br pattern. Prepared from o-tolunitrile. 
20 Example 27e . 

Methyl 3»bromomethvUtfaiophene-2-carboxvlate 

MS (EI) 234 (M)*, Br pattern. Prepared from methyl 3-methyl-thiophene-2"K»rbo3qrlate. 
25 Example27f 

6J-Dichloro-2-chloromethyl-Quinoline 

MS (ESI) 246 (M+H)*, Prepared from 6,7-dichloro-qmnaldine and NCS in place of NBS. 
30 Example 27g 



5-Phenylpvridin-2-ylmethyl chloride 
MS(ESD 204, 206 (M+H)*, CI pattern, 
and NCS in place of NBS. 



Prepared from 5-phenyl-2-methyipyridine (example 104) 
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Example 28 

3"f(MethvlaminoVmethvlVf2'methoxvethoxV'methoxyVbenzene 

5 To a solution of 3-(2-methoxyethoxy-niethoxy)-benzaldehyde (2.10g, 10 mmol, example 8a) in 
THF (60 mL) is added methylamine (20 mL, 2M in THF) followed by palladium on carbon (210 
rag, 10% Pd ). The resulting mixture is stirred for 24 h under an atmosphere of hydrogen gas, 
then purged with nitrogen, filtered through celite and the filtrate concentrated. The residue is , 
purified by flash chromatogr^hy (silica, 1 0% methanol in dichloromethane) to give the title 

10 compound as an oil. 

Example 29 

l-Methvl-4-oxO"I,4-dihydroquinoIin-2-ylmethyl bromide 
15 A solution of l-methyl-4-oxo-l,4Hiihydroqiiinolin-2-yknethanol (1 12 mg, 0.592 nimoles, 

Coppola, G.M. y. Heterocyclic Chem,, 1986, 2i, 1717) and phosphorous tribromide (562 uL, 
. 0J92 mmoles) in 3:1 CHiCUrDMF (20 mL) is stirred 18 hours and another portion (20 uL) of 

phosphorous tribromide is added. After 24 hours distilled water (10 mL) is added and extracted 

with EtOAc: The organic layer is concentrated and the residting residue purified by column 
20 chromatography (silica, 20:1 CH2Cl2:MeOH) to yield the title compound as a white solid. MS 

(ESI) 252, 254 (M+H)*, Br pattern. 

The following compound is prepared using essentially the same procedure used in example 29 
except using the cited alcohol in place of l-methyl-4-oxo-l,4-<iihydroquinoIin-2-yhnethanoL 

25 

Example 29a 

4-ferr-ButylcyclohcxYhnethyl bromide 

*H NMR (300 MHz, CDCI3): 5 327 (d, 2H), 1.93 (m, 2H), LSI (m, 2H), L54 (m, 2H),0.98 (m, 
30 4H), 0.84 (s, 9H). Prepared from 4-rer/-butylcyclohexyhnethanol (example 30). 

Example 30 

4-rer/- Butylcvclohexvhnethanol 
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To a cooled (0*'C) solution of 4-rer/-butylcyclohexane-carboxylic acid (3.00g, 16.3 mmoles) in 
THF (30 mL) is slowly added a THF solution of borane-THF complex (LOM, 212 mL, 212 
mmoles). The solution is stirred at room temperature for 1 8 hours, then quenched with 2N HCl 
solution (30 mL), and extracted.with EtOAc. The organic layer is isolated, washed with IN ' 
S NaOH, dried over sodiimi sulfate, and concentrated to yield the tide compound as a clear oil. 
NMR (300 MHz. CDCI3): 5 2.06 (d, 2H), 1,82 (m, 4H), 1.52 (m, 2H), 0.88 (m, 4H), 0.83 (s. 

9H); 

Example 31 

10 

Methyl 4-bromo>3-oxopentanoate 

To a cooled (O^'C) solution of methyl 3-oxopentanoate (9.62 mL, 76.8 mmoles, Acros) in carbon 
tetrachloride (60 mL) is added dropwise over a period of 45 minutes a solution of bromine (3.96 
mL, 76.8 mmoles) in carbon tetrachloride (10 mL). After 30 mmutes, let stir at room 
1 5 temperature for one hour. Bubbled N2 through reaction mixture for twenty minutes. 

Concentrated to yield the tide compound as a brown oil. MS (EI) 208, 210 (M)*, Br pattern. 

Example 32 

20 Methyl 2-f 5-medivl-2-Dhenyloxa2ol-4-yl)acetate 

A solution of benzamide (0.606g, 5.00 mmoles) and methyl 4-bromo-3*oxopentanoate (LOSg, 
5.00 mmoles, example 31) are heated in toluene (6 ml) to 120**C for 18 hours. The reaction is 
then purified by column chromatography (silica, 4:1 hex: EtOAc) to give the titie compound as a 
clear oil. MS (APcI) 232 (M+H)*. 

25 

Example 33 

Ethyl 2-methvl-6-r3-(6-Dhenytevridin-2*ylmethoxv)phenoxymeflivl1benzoate 
A solution of phenylboronic acid (74.0mg, 0.607 mmoles), etiiyl 2-[3-(6-chloropyridin-2- 
30 yhnethoxy)-phenoxymetiiyl]-6-methylbenzoate (250mg, 0.607 mmoles, example 6v), and 

sodium carbonate (77.8mg, 121 mmoles) in 1:1 H20:AcCN (8 mL) is stirred under vacuum for 
five minutes. The reaction is placed under nitrogen, and tetrakis(triphenylphosphine)- 
palladium(0) (60.7mg) is added followed by heating to 90*'C. After two hours, another portion 
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(I5mg) of phenylbordnic acid is added. After.another hour heating is stopped Distilled water 
(10 mL) is added, followed by extraction with methylene chloride (twice with 20 mL). The 
organic extracts are combined and concentrated, and the resulting residue is purified by column 
chromatography (silica, 6:1 hexjEtOAc) to yield the title compound. MS (ESI) 454 (M+H)*/ . 

5 

Example 34 

l-Oxvquinolin-2-vlmethvl chloride 

Partitioned 2-(chloromethyl)quinoline hydrochloride (1.00 g, 4.67 nimoles) between methylene 
10 chloride (IS mL) and sodium hydroxide solution (IM, 15 mL) to form the firee base. The 

organic layer is isolated and cooled (0°C), followed by addition of 3-chloroperbenzoic acid (57- 
86%, 1.13 g, -4.67 mmoles). After stirring at room temperature 18 hours the reaction mixture is 
washed with dilute sodium hydroxide. The organic layer is isolated and concentrated. The 
resulting residue is purified by colunm chromatography (silica, 1:1 hex:EtOAc) to yield the titie 
15 compound as a white solid. MS (ESI) 194, 196 (M+H)^ CI pattern. 

Example 35 

(2-f3-fOuinolin-2«Ylmethoxy)pherioxvmdfavn-6-metfavlphenoxv>acetomtrile 
20 3-(Quinolin-2-ylmethoxy)-phenol (1.3g, 5.4 nunol, example 3), (2-bromomethyl-6-methyl- 

phenoxy>acetomtrile (1,56 g, 6,5 mmol, example 24), tetrabutylanomonium iodide (99 mg, 0.27 
nunol) and potassium carbonate (0.45 g, 3.3 mmol) are refluxed in acetone (20 mL) for 16 h. 
The reaction is filtered, washed with dichlorometfaane, concentrated and purified by column 
chromatogrs^y (silica, IVo ether in dichlorometiiane) to provide the titie compound. MS (ESI) 
25 411 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in example 35 
except using the cited phenol in place of 3-(quinolin-2-ylmethpxy)-phenol. 

30 Example 35a 

(2-Methvl-6-r3-fguinolin«2-ylaniinomeflivlVphenoxvmethvn-phenoxv>-acetQnitrile 

MS (ESI) 409 (M+H)*. Prepared firom 3-(quinolin-2-ylaminometiiyl)-phenol (example 10). 
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Example 35b . 

(2-Methvl-^-r3-^2KiuinoIin«2*yl-vinvlVphenoxmethvl1-Dhen6xv>^ 
5 MS (ESI) 407 (M+H)*. Prepared from 3-(2-qumolm-2-yl-vinyl)-phenol (example 15). 

Example 35c • 

f2-Methvl«6-n-r2-fpvridin-2-vloxy)-ethoxy1-phenoxymethvl>-phenoxvVaceto^ 
10 MS (ESI) 391 (M+H)*. Prepared from 3-[2-(pyridin-2-yloxy><thoxy].phenol (example 15a). 

Example 35d 

(2«r3«fBenzooxa2ol-2-vlaminomethvlVphenoxmethyn-6-medivl-phenoxv)'a^ 
15 NMR (300 MHz, CDCI3) 5 7.15 (m. 1 IH), 536 (bs, IH), 5.08 (s, 2H), 4.67 (s, 4H), 237 (s,' 
3H). MS (ESI) 400 (M+H)*. Prepared from 3-(ben2ooxazol-2-ylaminomethyl>phcnol (exanq>le 
lOc). 

Example35e 

20 

(2-r3-(4-Chloro-quinolin-2-ylmethoxvmethvl)-phenoxymethvl1-6*me^^ 
*H NMR (300 MHz, CDCI3) 5 8.22 (d, IH), 8.06 (d, IH), 7.76 (m, 2H), 7.63 (m. IH), 7.32 (m, 
2H), 7.23 (m, IH), 7.13 (m, IH), 7.04 (m. 2H), 6.94 (m, IH), 5.09 (s, 2H), 4.83 (s, 2H), 4.72 (s, 
2H), 4.68 (s, 2H), 2.39 (s, 3H), MS (ESI) 459 (M+H)*. Prepared from 3-(4^hlcro^uinolin.2- 
25 ylmethoxymethyl)-phenol (example 74b). 

Example 35f 

•k • . • ' 

(2-r3"f6-Methbxy-qidnolin>2-ylmethoxymethyl)«phenoxvmetfayn^ 
30 acetonitrile 

*H NMR (300 MHz. CDGI3) 5 8.08 (d,- IH), 7.96 (d, IH), 7.60 (d, IH), 7.19 (m, 8H), 6.92 (dd, 
IH), 5.07 (s, 2H), 4.84 (s, 2H). 4,71 (s, 2H), 4,66 (s, 2H). 3.93 (s, 3H), 2 J9 (s, 3H). MS (ESI) 
455 (M+H)*. Prepared from 3-(6-methoxy-quinolin-2-ylmethoxymethyl)-phenol (example 74c). 
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Example 35g 

. . (2«Methvl-6'f3'(quinolin-2-vlmethoxvmethvlVphenoxvmethy 
Prepared from 3-(quinolin-2-ylmethoxymethyl)-phenoI (example 74a). 

5 

The following compounds are prepared using essentially the same procediire used in exanaple 35 
except using the cited bromide in place of (2-bromomethyl-6-methyl-phenoxy>acetonitrile. 

Example 36a 

10 

. 2-(2-MethvI-6«r3-fquinolin-2-vlmethoxvVphenoxymethvll'Phenoxv>-propioni acid methyl 
ester 

MS (ESI) 457 (M+H)*. Prepared using methyl 2-(2-bromomethyl-6-methyI-phenoxy)- 
propionate (example 24c). 

15 

Example 36b 

(2,4-'Dichloro-6-r3*fquinolin-2-ylmethoxvVphenoxvmethyl1-phenoxy>-ac^ 
MS (ESI) 465 (M+H)* CI2 pattern. Prepared from (2-bromomethyl-4,6-dichloro-phenoxy)- 
20 acetonitrile (example 24a) 

Example 36c 

(4>Chloro-2-methyI-6'f 3"f quinolin-2'ylmethoxy Vphenoxymethy IVphenoxy ) acetonitrile 
25 MS (ESI) 445 (M+H)*. Prepared from (2-bromomethyl-4-chloro-6-methyl-phenoxy)-acetonitrile 
. (example 43). , 

Example 36d 

30 (2-tert-ButyI-6-r3-fquinolin-2-ylmethoxyVphenoxymethyl1-phenoxy>-acetonitrile 

MS (ESI) 453 (M+H)*, Prepared from (2-bromomethyI-6-tert-butyl-phenoxy)-acetonitrile 
(example 43a). 



Example 36e 
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(4-CMoro*2-methoxv-6-f3>(qumolin-2-ylmethoxvVphenoxmethvlVpheno 
MS (ESI) 461 (M+H)\ CI pattern. Prepared from (2-bromomethyl-4-chloro-6-methoxy- 
pheiioxy)*acetonitrile (example^4b). 
- 5 . 

Example 36f 

2-r3-(Quinolm-2-vImethoxvVphenoxvmethvl1-ben2onitrile 

MS (ESI) 386 (M+H)"^. Prepared from 2-bromomethyl-behzonitrile (example 27d). 

10 

Exaiiq)le36g 

Methyl 2-r3«f Ouinolin-2-vlmethoxvVphenoxymetfayl1-thiophene-2'carte 
MS (ESI) 406 (M+H)*. Prepared fit)m metiiyl 3-bromomethyI-thiophene-2-carboxyiate 
15 (example 27e). 

Example 36h 

Ethvl f 2-metfayl-6«r3-(qumolin«2-yImetfaoxy VphenoxymetfaylVphenoxy >'aceto^ 
20 MS (ESI) 457 (M+H)*. Prepared from ethyl (2-bromomethyl-6-methyl-phenoxy)-acetate 
(example 43b). 

Example 36i 

25 Ethyl 7«r3-( qmnolin-2>ylmethoxyVphenoxymethylVben2ofuran-2-carboxvl^^^ 

MS (ESI) 354 (M+H)*. Prepared from ethyl 7-bromomethyl-benzofuran-2-carboxylate (example 
94). 

Example 36j 

30 

Ethyl ( 2-methvl-6-r3-methyl-5'(quinolin-2>ylmethoxy Vphenoxymethyll-phenoxy Vace^ 
The title compound is prepared using essentially the same procedure used in example 35 except 
using 3-methyl-5-(quinolin-2-ylmethoxy)-phenol (example 55) in place of 
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3-(quinoIin-2-yImethoxy)-phenoI and ethyl (2-bromomethyI-6-TnethyI-phenoxy)-acetate 
(example 43b) in place of (2-bromomethyI-6-rnethy l-pfaenoxy)-acetonitrile. 

The following compounds are ptepared using essentially the same procedure used in example 35 
except using the cited phenol in place of 3-(quinoIin-2-ylmethoxy)-phenol and (2-bromomethyl- 
4^hloro-6-methyl-phenoxy)-acetonitrile (example 43) in place of (2-bromomethyl-6-methyl- 
phenoxy)-acetonitrile. 

Example 36k 

{4-Chloro -2'methvl-6-r3-(2-pvridin-2-vl-ethoxvVphenoxmethvn-phenoxvl-acrt^ 
^HNMR(300 MHz, CIDCb) 5 8.56 (d, IH), 7.62 (m, IH), 7.30 (m, IH), 7.18 (m, 3H), 6.57 (m, 
4H), 4.99 (s. 2H), 4.67 (s, 2H), 4.36 (t, 2H), 327 (t, 2H), 2.36 (s, 3H). MS (ESI) 409 (M+H)*. 
Prepared from 3-(2-pyridin-2-yl-ethoxy)-phenol (example 71a). 

Example 361 

(2-r3-fBen2 0oxa2o^2-vlaminomethvlVT3henoxvmethvn-4<hloro-6-^ 
acetonitrile 

*H NMR (300 MHz, CDCI3) 5 7,14 (m, lOH), 5.35 (bs, IH), 5.04 (s, 2H), 4.67 (d, 2H), 4.63 (s, 
2H), 2.34 (s, 3H). MS (ESI) 434 (M+H)*. Prepared from 3-(benzooxa2ol.2-ylaminomethyl> 
phenol (example 10c). 

Example 37 

2-r3-f2-ChI oromethvI*benzyIoxyVphenoxvmethvn>quinoline 

The title compound is prepared using essentially the same procedure used in example 35 except 
using excess l,2-bis<hloromethyI-benzene in place of (2-bromomethyl-6-methyl-phenoxy)- 
acetonitrile and without using tetrabutylammonium jodide. MS (ESI) 390 (M+H)*, CI pattern. 

Example 38 

f2-r3-fOuinolin«2-vlmethoxvVphenoxvmethvn>phenvU«acetonitrile 
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Soditim cyanide (14 mg, 0.28 mmol) is added to a solution of 2-[3-(2-chIoromethyl-benzyioxy> 
phenoxymethyl]-quinoIine (1 10 mg, Q2i mmol, example 37) in DMSO (5 mL) and the reaction 
is stirred 5 h. The reaction is partitioned between water and ethyl acetate, the organic phase is 
washed with water, dried and concentrated to provide the title compound which is used without 
5 further purification. MS (ESD 381 (M+H)". . 

Example 39 . 

(2-r3-fOtiinoxalin>2«ylmethoxy)phenoxmethvl1'6*methvlphenoxy)acetonitrile 
10 A solution of (2-[3-hydroxyphenoxymethyl]-6-methylphenoxy)acetonitrile (100 mg, 0.37 mmol, 
example 25), quinoxalin-2-ylmethyl chloride [72 rag, 0.40 mmol (See Chem, Ber, 1987, 720, 
649-65 1)] in DMF (1 mL) is heated with potassium carbonate (105 mg, 0.75 mmol) at 60 ®C for 
16 L The reaction is filtered and partioned between ethyl acetate and water. The organic phase 
is washed with water, dried over magnesium sulfate, concentrated and purified by colunm 
15 chromatography (silica, 30% ethyl acetate in hexanes) to provide the tide compound. MS ^I) 
412(M+H)*. 

The following compounds are prejpared xising essentially the same procedure used in example 39 
except using the cited halide in place of guinoxalin-2-ylmethyl chloride. 

20 

Example 39a 

|2-r3*f7«Chloro-isoQuinolin-3-vImethoxyVphenoxvmethyn«6«methyl"Phenoxv)'ac^ 

MS (ESI) 445 (M+H, CI pattem)"". Prepared from {2-methyl-6-[(3.-hydroxy-phenoxy)-methyll- 

25 phenoxy}-acetonitrile (example 25) and (7-chl6ro-isoquinolin-3-yl) methyl bromide (see Ewing, 
William R.; Becker, Michael R.; Choi-Sledeski, Yong Mi; Pauls, Heinz W.; He, Wei; Condon, 
Stephen M,; Davis, Roderick S.; Hanney, Barbara A,; Spada, Alfred P.; Bums, Christopher J.; 
Jiang, John Z,; Li, Aiwen; Myers, Michael R.; Lau, Wan F.; Poli, Gregory B; Substituted 
piperazinone derivatives and other oxoazaheterocyclyl compounds useful as factor Xa inhibitors. 

30 PCTlntAppL, (1999), WO 9937304, 



Example 39b 



wo 00/64876 



PCTAJSOO/11490 



139 

{ 2-Methvl-6-f 3-(naphthden-2-ylmethoxy Vphenoxmethyll-phenoxv -acetonitrile 
MS (ESI) 410 (M+H)*. Prepared ftom .napthalen-Z-ylmethyl chloride. 

Example 39c 

5 

(2-r3-(4-teTt-Butvl-benzvloxyVphenoxymethvIV6-methyl*phenoxy)-aceto^ 
MS(ESI)416(M+H)*. Prepared from 4-/er/.butylbenzyl chloride. 

Example 39d 

10 

|2'MethyI-6-r3*f2-phenoxy--ethoxyVphenoxymethyll-phenoxy>*acetonitril^ 
MS (ESI) 390 (M+H)*. Prepared from 2-phenoxy-cthyI-bromide. 

Example 39e 

■15 * ■ ' ■- 

(2-Methyl*6-r3-(3-phenvI-propoxy)-phenoxymethylVphenoxy>«acetomtrile 
MS (ESI) 388 (M+H)*. Prepared from 3-phenyl-propyl ijromide. 

Example 39f 

20 

{2-Methyl-6-r3-(3>phenoxv-b€nzylQxyVphenoxvmethyl1-phenoxy>-acetomri 
MS (ESI) 452 (M+H)*. Prepared from 3-phenoxy-ben2yl chloride. 

Example 39g 

25 

(2«r3-(3-Mcthoxy'benzyloxyVphenoxymethyn-6-methyl«phenoxy>-acetonitrile 
MS (ESI) 390 (M+H)*. Prepared from 3-methoxy-ben2yl chloride. 

Example 39h 

30 

(2*r3-(3,4«Dichloro-benzvloxyVphenoxvmethvl1-6-methyl-phenoxy)*acetonitriIe 
MS (ESI) 428 (M+H)*. Prepared from 3,4-dichloro-beiizyl chloride. 



Example 39i 
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(2'r3-f6J-Difluoroquinolm-2'ylmethoxy)phenoxvmethyl1>6«methvl-Dhenoxvlac 

MS (ESI) 446 (M+H)*. Prepared from 6,7-difluoroquiiioIin-2-ylmethyl chloride (example 27). 

S Example 39j 

(2-'r3-(6,8-IXfluoroquinolin-2-ylmetfaoxy)phenoxymethylV6-methylphenoxy>^ 

MS (ESI) 446 (M+H)*. Prepared from 6,8-difluoroquinolin-2-ylmethyl bromide (example 27a). 

10 Example 39k 

(2-Me&yl-6-r3*fl-oxyquinolin-2*ylmethoxy)phenoxymetfaynphenoxy)acrt^ 

MS (ESI) 427 (M+H)*. Prepared from I-oxyquixioIin-2-ylmethyl chloride (example 34). 

15 Example3?l 

(2>r3-f6-FluoroQuinolin-2*vlmethoxy)phenoxymetfayn-6-methvIpheno 

MS (ESI) 429 (M+H)*. Prepared from 6-fluoroquinolin-2-ylmethyI bromide (example 27b). 

20 Example 39m 

f2-Methyl-6-r3-fl-methvl-4K>xo-l,4-dihydroquinolin*2-yImetfao 
phcnoxv) aeetonitrile 

MS (ESI) 441 (M+H)*. Prepared from l-me%l-4-oxo-l,4-dihydroquinolin-2-yhnethyl bromide 
25 (example 29), ' 

Example 39n . 

(243*f4<;Moroquinolin-2-ylmethoxv)phenoxymethyl1'-6-methylphenoxy>g^^ 
30 MS (ESI) 445 (M+H)*, Prepared from 4^hloroquinolin-2-ylmethyl chloride (example 46). 

Example 39o 

{2-r3-(7<:hloroqmnolin-2-ylmedioxv^phenoxymethyl1-6-methvlphenoxy|acetom 
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MS (ESI) 445 (M+H)*. Prepared from 7-chloroquinolin-2-ylmethyI chloride (example 46a), 
Example 39p 

5 (2-f3-f6-Methoxvquinolin*2-ylmethoxv)phenoxmethyn-6-methvIphenoxv> 

MS (ESI) 441 (M+H)*, Prepared from 6-methoxyquinolin-2-ylmethyl chloride (example 46b). 

Example 39q 

10 (2"Methyl-6-r3-f pvridin-4-yImethoxyVphenoxvmethvn-phenoxy) -acetonitrile 

NMR (300 MHz, CDCI3) 5 8.62 (bd, 2H), 7.24 (m, 6H), 6.62 (m, 3H), 5.08 (s, 2K)\ 5.06 (s, 
2H), 4.70 (s, 2H), 2J9 (s, 3H). MS (ESI) 361 (M+H)*. Prepared from 4-chlon)methyl-pyridine 
hydrochloride. 

15 Example 39r 

(2-Methyl--6-r3-(pvridin-2-ylmethoxyVphenoxymethylVphenoxy>"ace 
*H NMR (300 MHz, CDCI3) 5 8.60 (d, IH), 7.72 (m. IH), 7.52 (d, IH), 721 (m. 
3H), 5.20 (s, 2H), 5.04 (s, 2H), 4.69 (s, 2H), 2.39 (s, 3H), MS (ESI) 361 (M+H)*, Prepared from 
20 2-chloromethyl-pyridine hydrochloride. 

Example 39s 

(2-Methvl>6*r3-ffpvridin-3-ylmetfaoxyVphenoxymethyn*phenoxy)-acetomtra 
25 *H NMR (300 MHz, CDCI3) 5 8,68 (bs, IH), 8,59 (bd, IH). 7.78 (m, IH). 724 (m, 5H), 6.63 (m. 
3H), 5.07 (s, 2H), 5.06 (s, 2H), 4.70 (s, 2H). 2.39 (s, 3H). MS (ESI) 361 (M+H)*. Prepared from 
3-chloromethyl-pyridme hydrochloride. 

Example 39t 

30 

' {2-r3-f6.7>Dichloro-quinoIin-2-ylmethoxyVphenoxymethvn-6-m 
*H NMR (300 MHz. CDCI3) 5 8.20 (s, IH), 8.10 (d, IH), 7.94 (s, IH), 7.70 (d, IH), 720 (m, 
4H), 6.65 (m, 3H), 5.34 (s, 2H), 5.05 (s, 2H). 4.69 (s, 2H), 2J8 (s, 3H), MS (ESI) 479 (M+H)*, 



wo 00/64876 



PCTAJSOO/11490 



142 

Prepared from 6,7-dichloro-2-chioromethyI-quinoUne (example 27f). 
Example 39u 

5 (2-Methvl-6>r3-f2-Dhenvl-t hla2oI-4-vlmethoxv)-Dhenoxmethvll^ 

MS (ESI) 443 (M+H)*. Prepared from 4-chloromediyl-2-phenyI-thia2ole (example 20). 

The following compounds are prepared using essentially the same procedure used in example 39 
except using the cited phenql in place of (2-[3-hydroxyphenoxymethyl]-6- 
10 methyIphenoxy)acetonitrile and 6-fluoroquinoIin-2-ylmethyl bromide (example 27b) in place of 
quinpxalin-2-ylmethyl chloride. 

Example 40a 

15 (4-adoro-2 -r3-f6-fluoroquinolin-2*vlmethoxv^phenoxYmethvl1-6-m^ 

MS (ESI) 463, 465 (M+H)*, CI pattern. Prepared from (2-[3-hydroxyphenoxymethyl]-4-chloro- 
6-methylphenoxy)acetonitrile (example 25a). 

Example 40b . 

20 

(2,4-Dichio ro-6-r3-(6-fluoroquinolin-2-vlmethoxv)phenoxymethvl1phenoxv)acetonitril 
MS (ESI) 483, 485, 487 (M+H)*, Cb pattern. Prepared frdm [4,6-dichloro-2-<3-hydroxy- 
phenoxymethyl).phenoxy]-acetGmtrile (ejomple 25b) 

25 Example 41 

(2>Methvl-6>r3*(quinoItn-2«vlaminomethvlVphenoxvmethylVphenoxy>-acetic acid 
To a solution of {2-methyl-6-[3-(quinolin-2-ylaminomethyl>phenoxymethyl]-phenoxy}- 
acctonitrile (134 mg, 0.3 1 mmol, example 35a) in methanol (1 mL) is added THF (1 mL) 
30 followed by sodium hydroxide solution {02 mL, 10 N)- The resulting mixture is warmed to 60 
and stirred at this temperature for 3h. The reaction mixture is then cooled to room tenq^crature 
and acidified to ca. pH 5 with hydrochloric acid (1 mL, 2N), then extracted with ethyl acetate, 
washed with brine, dried over MgS04 and concentrated. The residue is purified by flash 
chromatography (silica, 10% methanol in dlchloromethane) to give the.title compound. NMR 
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(300 MHz, CDCb) 5 8.10 (d. IH), 7.80 (d. IH). 7.68 (t, 2H). 7.40 (t, IH), 7.25 (m. 2H), 7.04 (m. 
3H), 6.90 (m, 3H). 6.6 (bs, IH), 5.15 (s, 2H). 4.60 (d, 2H), 4.50 (s, 2H), 2.27 (s, 3H). MS (ESI) 
429 (M+H)*. .. 

5 The following compounds are prepared using essentially the same procedure used in example 41 
except using the cited nitrile or ester in.place of {2-methyl-6-[3-(quinolin-2-yIaminomethyl)- 
phenoxymethyl]-phenoxy}-acetonitrile. 

Example 41a 
10 . 

f2-Methvl-6-r3-f2-amnol in-2-vl-vinvlVDhenoxvmetfavn-phenoxv)-aceticacid 
. 'H NMR (300 MHz, DMSO) d 8 J8 (d, IH), 8.01 (d, IH). 7.97 (d, IH), 7.89 (d, IH), 7.83 (d, 
IH), 7.78 (dt. IH), 7.59 (dt, IH), 7J3 (d, 1H),7.44 (bd, IH), 7.36 (m, 3H),- 725 (bd, IH), 7.1 1 
(t, IH). 7.02 (dt. IH), 525 (s, 2H), 4.54 (s, 2H). 2J2 (s. 3H). MS ^ESI) 426 (M+H)*. Prepared 

15 from {2-mediyl-6-p<2-^uinolin-2-yl-vinyl>phcnoxymethyll-phenbxy}-acetom^ (example 
35b). 

Example4ib 

20 (2-Methvl-6-l3-Q-4'pvridin. 2-vloxvWthoxv1ohenoxvmethvl^phenoxy)-aceti 

'H NMR (300 MHz, DMSO) d 8.17 (dd, IH). 7.72 (m. IH), 7.29 (dd. IH). 720 (m. 2H), 7.07 (t. 
lH),6.99(m. 1H).6.85 (d, lH).6.60(m.3H).5.13 (s,2H).4.57(t,2H).4.49(s,2H). 4JO(t, 
2H), 228 (s, 3H). MS (ESI) 410 (M+H)*. Prepared from (2.methyl-6-{3-[2.(pyridin-2.yIoxy)- - 
etho;Qr].phenoxymethyl}-phenoxy)-acetonitriIe (example 35c).- 

25 

Example 41c 

{2-P-a-CMoro-isoQuinoli n-3-ylmethoxvVphenoxvmethyn-6-methvl-t)henoxv>-aceticacid 

'H NMR (300 MHz. CDClj) 5 9. 13 (d, IH). 7.96 (s. IH), 7.79 (s, IH). 7.74 (d, IH), 7.65 (d. IH), 

30 7.30 (d, IH), 7.20 (d, IH), 7.10 (m. 2H), 6.8 1 (s. IH), 6.62 (d. IH). 6.49 (d. IH), 525 (s. 2H), 

5.16 (s, 2H). 4.59 (s, 2H). 237 (s. 3H). MS (ESI) 464 (M+H, CI pattem)*. Prepared from {2-[3-.. 

(7-cMon>-isoquinoIin-3-ylmethoxy)-phenoxymethyl]-6-methyI-phenoxy}-acetonitrile (example 
39a). 
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Example 41d 

{2-Methvl*6 >r3-fnaDhthalen-2-YlmethoxvVDhenoxvme& acid 
5 »H NMR (300 MHz, CDCI3) 8 8.00 (m. 3H), 7,48 (dd, IH), 7.43 (m, 2H), 723 (m, 2H), 7.16 (m, 
2H), 7.05 (t, IH), 6.62 (m, IH), 6.55 (m, 2H), MS (ESI) 429 (M+H)*. Prepared from {2-methyl. 
6-[3-(naphthaIen-2-ylme&oxy)-phenoxymethyl]-phenoxy}-acetomtrile (example 39b). 

Example 41e 

10 

l2-r3-f4-tert-Butyl-benzvloxvVphenoxvmethvIl-6'-methyI>phenoxY) -acetic acid 
*HNMR (300 MHz, CDGI3) 8 7.38 (m, 3H), 727 (m, 2H), 7.24 (d, IH), 7,17 (d, IH), 7,10 (d, 
IH), 6.59 (m, 3H), 5.07 (s, 2H), 4,98 (s, 2H), 4.57 (s, 2H), 2.33 (s, 3H), 1.33 (s, 9H). MS (ESI) . 
435 (M+H)*. Prepared firam {2-[3K4-rer/-butyl-ben2yloxy>-phenoxymethyll^ 
15 phenoxy}-acetonitrile (example 39c). 

.Example 41f 

(2-Metfavl-6>r3*f2-Dheiioxy-ethoxy)"phenoxvmethyI1-phenoxv>-acetic acid 
20 *H NMR (300 MHz, CDCI3) 8 7,03-7.33 (m, 6H), 6.95 (m, 3H), 6.57 (m, 3H), 5.07 (s, 2H), 4.55 
(s, 2H),4.29 (m, 4H), 233 (s, 3H). MS (ESI) 409 (M+H)*. Prepared from {2-methyl-6.[3-(2- 
phenoxy-ethoxy)-phenoxymethyl]-phenoxy}-acetonitrile (example 39d), 

Example 41g 

25 

(2»Methvl-6-r3-f3«phenvl-propoxy)-phenoxvmethylVpheaoxv}-acetic acid 
*H NMR (300 MHz, CDCI3) 8 7.07-7.41 (m, 9H), 6.54 (m, 3H), 5,08 (s, 2H), 4.58 (s, 2H), 3.94 
(t, 2H), 2.80 (t, 2H). 2.34 (s, 3H), 2.09 (qn, 2H). MS (ESI) 407 (M+H)*. Prepared from {2- 
.methyl-6-[3-(3-phenyl-propoxy)-phenoxymethyl]-phenoxy}-acetonitrile (example 39e). 

30 

Example 41h 

(2-Methvl-6-r3- (3-phenoxv-benzvloxy)-phenoxvmethylVphenoxy>-acetic acid 
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NMR (300 MHz. CDCI3) 5 7.3 1 (m, 4H), 7.06-7.25 (m, 6H), 7.0 1 (m, 2H), 6.94 (m, IH), 6.57 
(m, 3H), 5.06 (s, 2H), 4.99 (s, 2H), 4.56 (s, 2H), 2.33 (s, 3H). MS (ESI) 471 (M+Hf, Prepared 
from {2-rnethyl-6-[3-(3-phenoxy-benzyloxy)-phenoxymethyI]-phenoxy}-acetonit^ (example 
39f), 

5 

Example 4li 

(2*r3-(3-MethoxV'beiizvloxvVphenoxvmethvn-6-methyt-phenoxv>-acedcaci^ 
MS (ESI) 409 (M+H)*. Prepared from {2-[3-(3-methoxy-benzyIoxy)-phenoxymethyI]-6-metfayI- 
10 phenoxy }-acetonitrile (example 39g). 

Example 41 j 

(2-r3«f3.4-bicMoro-benzYloxyVphenoxvmethvn-6-methyl-phenoxv>-a^ 
15 *H NMR (300 MHz. CDCI3) 8 7.60 (d, IH). 7.51 (d, IH), 7.30-7J8 (m, 2H), 7.28 (d, IH), 723 
.(4 IH), 7.17 (d, IH), 6.66 (m, 3H), 5.16 (s, 2H). 5.05 (s, 2H), 4.65 (s, 2H), 2.42 (s, 3H). MS 
(ESI) 447 (M+H)*. Prepared from {2-[3-(3,4-dichloro-b«i^loxy)-phcnoxymethyl]-6-methyl- 
phenoxy}-acetomtrile (example 39h. 

20 - 
Example 41k . 

(2-r3-(6J*Difluoroquinolin-2-vlmethoxy)phenoxymethyn-6-methvlphenox^ acid 
m,p, 94-95 «C. 'HNMR(300MHz, CDCI3): 5 8.10 (d, IH). 7.73 (m. IH), 7.56 (d, IH), 7.44 (d, 
25 IH), 729 (s, IH), 7.18 (m, IH), 7.08 (m, 2H). 6.79 (s, IH). 6.61 (d, IH). 6.51 (m. IH). 531 (s; 
2H), 5-15 (s, 2H), 4.61 (s, 2H), 2.35 (s, 3H). MS (ESI) 466 (M+H)*. Prepared from {2-[3K6,7- 
<Ufluoxpquinolin-2-y lmethoxy)pheiioxymethyl]-6-methyl-phenoxy } acetonitrile (example 39i). 

Example 411 

30 . 
(2«f3-f6.8-Difluoroquinolin-2-ylmethoxv)phenoxvmethylV6-methylphe^^ 
m.p. 137-141 «C. *H NMR (300 MHz, CDCI3): 5 8.16 (d, IH), 7.79 (d, IH), 729-7.05 (m, 6H), 
6,71 (s. IH). 6.61 (m, 2H), 5.53 (s, 2H), 5.10 (s, 2H), 4.57 (s, 2H), 2.33 (s, 3H). MS (ESI) 466 
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(M+H)^ Prepared frdm {2-[3-<6.8^ifluoroquinolin-2-ylmethoxy)phenoxymethyl]^ 
methylphenoxy}acetonitrile (example 39j). 

Example 41m 

{2.Methvl.6-r3.(1 -o>cyquinolin-2.vlmerhoxv^henoxvn,.rhy np^^^^ 
m.p. 146-147 'C. 'h NMR (300 MHz. CDCI,): 8 8.73 (d. IH). 8.01 (m. IH). 7.93 (m. IH), 7 89 
(m, IH), 7.70 (m, IH). 7.55 (d. IH), 726 (m, 2H). 7.01 (m, 2H). 6.75 (m, 3H), 5.69 (s, 2H). 526 
(s, 2H). 4.47 (s, 2H). 224 (s. 3H). MS (ESI) 446 (M+H)*. Prepared from {2.methyl^PKl. 
oxyqumolm-2-yImethoxy)phcnoxymethyl]pheiioxy)-acetomtriIe (example 39k). 

Example41n 

i 2 , -r3-(6-Fluoroquinolm.2-ylmethoxv)phenox^ethvl 1 .6-methvlphen»^ -a 

m.p. 160-161 -C. >H NMR (300 MHz, CDCI3): 5 8.17 (m. 2H). 7.72 (d. IH). 7.48 (m, 2H). 727 
(m, IH). 7.19 (d. IH), 7.08 (m. 2H), 6.63 (s, IH). 6.62 (d. IH), 6.53 (d, IH), 535 (s, 2H), 5.14 
(s. 2H), 4.61 (s. 2H), 2,34 (s. 3H). MS (ESI) 448 (M+H)*. Prepared from {2.p-(6- 
fluoroquiaolin-2.yImethoxy)phenoxymethyl]^methylphenoxy}ac^ 39I). 

Example 41o . . 

i . 2-Methvl-6-r3-(l-methvl^vo-i , 4-dihvdrtMu?nol m .2-vlmethoxvVih«nox^ 
phenoxv) acetic ariH 

m-p. 192-1940C. 'H NMR (300 MHz. 1:1 CDCI3: CD3OD): 8829 (m. lH), 7.76 (m, 2H). 7.41 
(m, IH), 7.25-6.92 (m. 4H). 6.81-6.41 (m. 4H). 5.11 (m. 4H), 439 (s. 2H), 3.88 (s. 3H). 227 (s, 
3H). MS (ESp 460 (M+H)*. Prepared from {2-methyl.6-[3-(l-methyl4-oxo-1.4. 
dihydroquinolm.2-ylmethoxy)phenoxymethyI]phenoxy}acetomtrile (example 39m), 

Example 41p 

f4.Chloro-2-f3-(6-fluoroquinoiin-2-vlmethoxv) Bh erioxvmethvn.6.methvlpherioxv^aeerie 
;m.p.l40-141»C. 'HNMR(300MHz.5:l CDCl3:CD3OD): 8 820 (d, IH). 8.07 (m. IH). 7.69 
(d. IH), 7.50 (m.2H), 725 (s. lH).7,16(m. 1H).7.11 (s, lH).6.67(s, IH). 6.60 (m. 2H). 530 
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(s, 2H). 5.07 (s, 2H), 4.24 (s, 2H), 2.25 (s, 3H). MS (ESI) 482, 484 (M+H)*, CI pattern. 
Prepared from {4^hloro-2-[3 -(6-fluoroquinolin-2-y linelhoxy)phenoxymethyl]-6- 
methyIphenoxy}acetonitrile (example 40a). 

. Example 41q 

(l4-Dichloro-6-r3-f6-fluoroquinolin-2-yImethoxy)phenoxvmethvnDhenoxv)aceri^ 

m.p. 189-190«C. NMR (300 MHz. 5:1 CDCI3: CD3OD): 5 822 (d, IH), 8.O7 (m, IH), 7.73 

(d, IH). 7.52 (m, 2H), 7.35 (m, 2H), 721 (m. IH), 6.72 (s, IH), 6.65 (m, 2H),.5.34 (s, 2H), 522 

(s. 2H), 4.68 (s, 2H). MS (ESI) 502, 504, 506 (M+H)*, CI2 pattern. Prepared from {2,4- 

dichloro-6-[3-(6-fluoroquinolin-2-ylmethoxy)phenoxymethyl]phenoxy}aceto 
40b). 

Example 41r : . . 

l2'Methvl-6 -r3-Q-T)vridin-2«yI-ethoxyVphenoxvmethvn-phm^ acid 
. NMR (300 MHz, DMSO) d 8.50 (d, IH), 7.73 (dt, IH), 7.36 (d, IH), 7.20 (m, 4H), 7.04 (m. 
IH), 6.58 (m, 2H), 6 JO (d, IH), 5.77 (s. 2H), 5.15 (s, 2H), 4.35 (m, 4H). 320 (t. 2H), 225 (s, 
3H). MS (ESI) 394 (M+H)^ Prepared from {2-methyl-6-[3-(2-pyridin-2-yl-ethoxy)- 
phenoxymethyl]-phenoxy}-acetonitrile (example 21). 

Example 41s 

{2-r3-(Ou moliD-2-vlmethoxv)phenoxvmethvl1-6-methvIph arid 
m.p. 154-157 ^C; 'HNMR (300 MHz, CDCI3) 5 825 (d, IH), 8.19 (d, IH). 7.81 (d, IH). 7.77- 
7.70 (m, 2H), 7.60-7.55 (m, IH), 7.27 (dd, IH). 7.18 (d, IH). 7.13-7.04 (m, 2H). 6.85 (t, IH). 
6.61 (dd, IH), 6.53 (dd, IH). 5.40 (s, 2H), 5.18 (s. 2H). 4.62 (s, 2H), 2J5 (s, 3H); MS (ESI) 430 
(M+H)*. Prepared from {2-[3-(quiiiolin-2-ylmethoxy)pheii<Mcymethyl]-6- 
methylphenoxy}acetonitrile (example.35). 

Example 41t 

f2-Methvl-6-D-fQuinoxalin*2-vlmethoxvVphenoxvmethvn-phenoxv)-aceticacid 
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'H NMR (300 MHz, DMSO-d«) 5 9.07 (s, IH), 8.14-8.05 (m, 2H), 7.87-7.82 (m, 2H), 7.19-7.05 
(m, 3H), 6.97-6.92 (m. IH), 6.77 (s. 1H)..6.67.6.57 (m, 2H). 5.41 (s. 2H). 5.19 (s, 2H), 4.10 (s, 
2H), 2.21 (s, 3H); MS (ESI) 431 (M+H)*. Prepared from {2.[3-(quinoxalin-2-ylinethoxy)- 
phenoxymethyl]-6-niethylphenoxy}acetonitrile (example 39). 

5 ■ 

Example 41a 

2-(2-MethYl-6:-l3-fauinolin-2-vlmethoxy)-phenoxvmethyI1-phenoxY>-propionic acid 
'H NMR (300 MHz, DMSO-dfi) d 8.40 (d, IH), 7.99 (dd, 2H). 7.77 (dd, IH). 7,67-7.58 (m, 2H), 
10 722-7.10 (m. 3H), 6.98 (dd, li^), 6.73 (s, IH). 6.60 (dd, 2H), 5.33 (s, 2H), 5.19 (dd. 2H). 4.40- 
4.34 (m. IH), 2.24 (s, 3H), 1 J5 (d. 3H); MS (ESI) 444 (M+H)*. Pftpaied from inediyI2-{2- 
methyI-6-[3-(quinoIin-2-ylmethoxy)-phenoxymethyl]-phenoxy}-propionate (example 36a). 

Example 41v 

15 . ■ ' ^ 

(2.4-DicMo TO-6-ra-('Quinolm-2-vlmethoxy>>phenoxvmelfayn-phenoxv>-aceticaeid 
m-p. 201-203 'C; 'H NMR (300 MHz, DMSO-d«) d 8.38 (d, 1H).7.98 (dd, 2H), 7.76 (dd, IH), 
7.66-7.57 (m, 2H). 7.54 (d, IH). 7J9 (d, IH). 7.18 (dd, IH), 6.75 (s. IH), 6.66-6.61 (m. 2H), . 
533 (s, 2H), 528 (s, 2H), 4,48 (s. 2H); MS (ESI) 484, 486 (M+H; CI2)*. Prepared from {2.4- 
20 dicMoro-6-[3-(quinolin-2-ylmethoxy>phenoxymethyI]-phenoxy}-acetoniliile (example 36b). 

Example 4Iw 

(4-ailoro-2Hndhyl-6-r3-(quinolia-2-ylmethoxyVpherioxmethvnrphenoxv>aceticacid 
25 'H NMR (300 MHz, CDCI3) 5 8.37 (d, IH), 8.02 (d, IH), 7.93 (d, IH). 7.78-7.70 (m, 2H), 7.60 
(t, IH), 724-7.15 (m. 3H), 6.7J (s, IH), 6.66-6.61 (m. 2H), 5.34 (s, 2H). 5.14 (s, 2H). 427 (s. 
2H). 2.29 (s. 3H); MS (ESI) 464 (M+H)*. Prepared from {4-chloro-2-methyl-6-[3-(quihoUn-2- 
ylmethoxy)-pheno:Qmethyl]-phenoxy}acetonitrile (example 36c). . 

30 Example 41x 



{2-tert-Butyl-6-r3-fQuinolm-2-ylmethoxv)-phenoxymethyn-phenoxy)-aceticacid 
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*HNMR (300 MHz, CD3OD) d 8.33 (d, IH), 8.01 (d, IH), 7.90 (d, IH), 7.80-7.55 (m, 3H), 7J5 
^ .7.28 (m, 2H), 7.15-7.01 (m. 2H)', 6.71 (s, IH), 6.60 (d, 2H), 5.40 (s, 2H), 5.10 (s. 2H), 4.40 (s, 
2H), 1 .41 (s, 9H); MS (ESI) 472 (M+H)^ Prepared from {2-teTt-butyl.6.[3-(quinoIin.2. 
yiinethoxy)-phenoxymethyl]-phenoxy}-acetonitrile (example 36d). 

.5 

Example 41y 

(4-Chloro-2-methoxv-6-r3-fquinolin-2-vlmethoxyVphenoxvmethvn-pheno:^ acid 
10 MJ. 185-190 »C, 'H NMR (300 MHz. DMSO) d 8,45 (d, IH), 8.04 (t, 2H), 7.82 (t, IH), 7.71- 
7.76 (m, 2H), 7.23 (t, IH). 7.13 (d, IH), 7.02 (d, IH), 6.77 (d, IH), 6.71-6.67 (m, 2H), 538 (s, 
2H), 5.28 (s, 2H), 4.62 (s, 2H), 3.86 (s, 3H); MS (ESI) 480 (M+H)*. Prepared from {4-chloro-2- 
methoxy-^[3-(qumolin-2-ylmethoxy)-phenoxymethyl]-phenoxy}-acetoiu (example 36e). 

15 Example 41z 

2-D-(OuuioIin-2-vlmethoxvVphenoxvmethvl1-benzoic acid 

^HNMR (300 MHz, CDCI3) 5 8.13 (d, IH), 8.03 (d, IH), 7,79 (d, IH), 7.70-7.41 (m, 5H), 7.10 
(t, IH), 6.67 (s, IH), 6.58 (d, 2H), 5.51 (s. 2H), 5 J6 (s, 2H); MS (ESI) 386 (M+H)^ Prepared 
20 from 2-[3-(quinplin-2-ylmethoxy)-phenoxymethyl]-benzonitriIe (example 36f). 

Example 41aa 

243«(Ouinolm-2-vlmethoxyVphenoxvmethvn-thiophene-2-carfaoxvl^^ 
25 *H NMR (300 MHz, CD3OD) d 8.36 (d, IH). 8.04 (d, IH), 7.94 (d, IH), 7.78 (t, IH), 7.70 (d. 
IH), 7.61 (t. IH). 7.48 (d, IH), 7.13-7.19 (m, 2H), 6.70 (s, IH), 6.61 (dt, 2H), 5.46 (s, 2H), 5.32 
(s, 2H); MS (ESI) 392 (M+H)*. Prepared from methyl 2-[3-(quinolin-2-ylmethoxy)- 
phenoxymethyl]-tiuophene-2-carboxylate (example 36g). 

30 Example 41ab 

(2-r3-fOuinolm-2-vlmethoxvVphenoxvmethYn-phenvl> -acetic acid 
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'HNMR(300 MHz. CDCI3) 5 8.20-8.11 (ra, 2H), 7.'83-7.52 (m, 4H), 7.40-7.27 (m, 4H);7.I8- 
7.10 (m, IH), 6.67-6.46 (m, 3H), 5.35 (s, 2H), 5. 12 (s. 2H), 3.76 (s, 2H); MS 400 (M+H)*. • 
Prepared from {2-[3-(qumolin-2-ylmethoxy)-phenoxymethyl]-phenyl}-acetonitriie (example 38). 

5 . Example 41ac 

{ 4-Chloro-2-meth yl-6-f3-fquinoIin-2-vlmethoxv)-benzvloxvmethvn-phenoxv) -acetic acid 
'H NMR (300 MHz, CDCI3) 6 8.19 (d, IH), 8.09 (d, IH), 7.82 (d, IK), 7.78-7.65 (m, 2H), 7.75 
(dd, IH), 7JJ1-26 (dd, IH), 7,18 (dd. IH), 7.05-6.92 (m. 4H), 5.20 (s, 2H). 426 (s, 2H), 4.23 (s, 
10 2H), 4.15 (s, 2H), 2.12 (s, 3H); MS (ESI) 478, 480 (M+H;C1)*. Prepared from (example 52). 

Example 41ad 

. (2-r3-f4-a iloro-quinolin-2-Ylmethoxv')-phenoxvmethvn-6-methvl-phenoxv)-aceticacid 
15 'HNMR(300MH2,DMSO)6 8.20(dd, lH),8.08(d, IH), 7.91-7.74 (m,3H), 7.24-7.15 (m, 

3H), 7.01 (t, IH), 6.74 (t, IH), 6.66-6.59 (m, 2H), 532 (s. 2H), 5.12 (s, 3H). 4.43 (s, 2H), 224 (s, 
.3H); MS<ESI) 464 (M+H)*. Prepared from {2-[3-(4-chloro-quinoIin-2-ylmethoxy> 
phenoxymethyQ-e-methyl-pheno^q^l-acetonitrile (example 39n). 

20 Example 41ae 

(2-r3-r7 -Chlon >KiuinoliD-2-vlmethoxv)-phenoxvmethvn-6-methvl-phenoxv) -acetic acid 
'HNMR (300 MHz, DMSO) 5 8.42 (d, IH), 8.03-8.00 (m, 2H), 7.68-7.60 (m, 2H), 727-7.07 
(m, 3H), 6.94 (t, IH), 6.70 (d, IH), 6.59 (dd, 2H), 5.31 (s, 2H). 5.18 (s, 2H), 220 (s, 3H); MS 
25 (ESI) 464 (M+H)*. Prepared from {2-[3-(7-chIoro-quinolin-2-ylmethoxy>phenoxymethyl]-6- 
methyl-phenoxy}-acetomtrile (example 39o). 

Exanq)le41af 

30 l2«r3-(6- Methoxv-quinolin-2-vImethoxv)-phenoxvmethyn-6-methyl-phenoxv>-acetic acid 

'HNMR (300 MHz, CDCb) 6 8.07 (t, 2H), 7.60 (d, IH), 7.36 (dd, IH), 7.27-724 (in, IH), 7.15 (d, 
IH), 7.05-7.00 (m, 3H), 6.79 (s. IH). 6.58 (d, IH). 6.49 (dd, IH). 5.31 (s, 2H), 5.14 (s, 2H), 4.54 
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(s, 2H), 3.90 (s, 3H), 2.30 (s, 3H); MS (ESI) 460 (M+H)*. Prepared from {2-[3-(6-methoxy- 
quinoIm-2-ylniethoxy>phenoxymethyi]-6-methyl-phenoxy}-acetomtrile (example j9p). 

Example 41ag 

5 

{2-f4-Bromo-3-fQ iimolin-2-vlmethoxy)-phenoxvmethvn-6-methvl-phenoxv^-aceticacid 
'HNMR (300 MHz, DMSO) 5 8.42 (d, IH). 8.00-7.97 (m, 2H). 7.79-7.70 (m, 2H), 7.63-7 J8 
(m. IH), 7.46 (d, IH), 7.20.-7.13 (m, 2H). 6.99-6.95 (m, 2H), 6.59 (dd. IH), 5.42 (s, 2H), 5.17 (s, 
2H), 430 (s, 2H), 2.22 (s, 3H); MS (ion spray) 508 (M+H)*. Prepared from ethyl {2-[4-bromo-3- 
10 (quinolin-2-jdmethoxy)-phenoxymethyl]-6-methyl-phenoxy}-acetate (example 54). 

Example 41ah 

/ (2-r2-Bromo-5-(qiiin nIin-2-vimethoxyVphenoxvmetfavl1-6-methvl-ohenoxv>-acetic acid 

15 'H NMR (300 MHz, CDCIj) 5 8.18-8.15 (m. 2H), 7.81-7.72 (m, 2H), 7.63-7 J3 (m. 2H), 7J7 (d, 

IH). 7.28 (d, IH), 7.17-7.13 (m, IH), 7.09-7.03 (m. IH), 6.91 (d, IH), 6.42 (dd, 2H), 536 (s. 

2H), 5J2 (s, 2H), 4.63 (s, 2H), 2.32 (s, 3H); MS Cwn spray) 508 (M+H)*. Prepared from ethyl 

{2-[2-bromo-5-(quinolin-2-ylmethoxy)-phenoxymethyl]-6-methyl-phenoxy}-acetate (example 
54).. 

20 

Example 41ai 

(2-MethYl-6-r3- methvI-S-((minolin-2-vlmethoxvVDhenoxvmethvn-phenoxv) -acetic acid 
'H NMR (300 MHz, CDCI3) 5 8.21-8. 14 (m, 2H), 7.82-7.66 (m, 3H), 7.58 (t, IH), 7.27-7.24 (m, 
25 IH), 7.17 (d, IH). 7.04 (t, IH), 6.60 (s, IH). 6.43 (s, IH). 6.37 (s, IH), 524 (s, 2H), 5.13 (s, 2H), 
4.60 (s, 2H), 2.32 (s, 3H), 2.19 (s, 3H); MS (ion spray) 444 (M+H)*. Prepared from ethyl {2- 
methyl-6-[3-methyl-5-(quinolin-2-ylmethoxy)-phenoxymethyl]-phenoxy}-acetate (example 36j). 

Example 4 laj 

30 

{2-r2-Acetvl-5-(quinolin-2-Ylmethoxv)-phenoxvmethvn-6-methvl-phenoxy)-acedc acid 
'HNMR (300 MHz, DMSO) 5 8.39 (d, IH), 8.00-7.96 (m. 2H), 7.76 (t. IH), 7.67-7.57 (m, 3H), 
7.28 (d, IH). 7.14 (d, IH), 7.02-7.00 (m. 2H), 6.69 (d, IH), 5.43 (s, 2H), 5.35 (s. 2H), 427 (s. 
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2H), 2 J9 (s, 3H), 2^3 (s, 3H); MS (ion spray) 472 (M+H)*. Prepared from ethyl {2-{2-acetyl-5- 
(quinoIin-2-ylinethoxy)-phenoxymethyi]-6-inethyl-phenoxy} -acetate (example 59). 

Example 41ak 

5 . 

l4-Chloro-2-metfavl-6-r3-('2-pvTid m-2-vl-ethoxv)-phenoxvmethvll-r}hepoxv>-aceticM^ 

'H NMR (300 MHz, DMSO) S 8.52 (d. IH). 7.73 (m. IH), 7.26 (m, 5H), 6.56 (m. 3H), 5.12 (s, 

2H), 4.48 (s, 2H), 4.34 (t, 2H), 3.17 (t, 2H), 226 (s, 3H). MS (ESI) 428 (M+H)*. Prepared from 

{4<Woro-2-metliyl-6-[3K2-pyiidm-2-yl-ethoxy)-phenoxymethyl]-phenbxy}-acetonit^^ 
10 (example 36k). 

Example 41al 

(2-r3-(Benzooxazol-2-vla mmomethviyohenoxvmethvn-6-me&vl-phenoxv>-a^ 
15 'H NMR (300 MHz. DMSO) 5 8.48 (bs, IH), 7.12 (m. 1 IH), 5.14 (s. 2H), 4.46 (m, 4H). 226 (s, 
3H). MS (ESI) 419 (M+H)*. Prepared from {2-[3-(benzooxazol-2-ylaminomethyl)- 
phenoxyniethyl]-6-methyl-phenoxy}-acetOQitrile (example 35d). 

ExaQq)le41am 

20 

/2-r3.men7iy)V!w>l-?.-viaininomet hYl>-phenoxvmetfavlT-4K;Moro-6-meth^ 
'H NMR (300 MHz, DMSO) 5 8.47 (bt, IH), 728 (m, 5H). 7.02 (m. 5H), 5. 14<s, 2H), 4.49 (d, 
2H), 4.46 (s, 2H). 226 (s, 3H). MS (ESI) 453 (M+H)*. Prepared from {2-[3Kben200xazol-2- 
ylanimoinethyl).phei!oxymethyI]-4<Woro-6.methyl-phenoxy}-acetomtrUe (example 361). 

25 

Exaiiq)le41an 

(2-r3-(4-Chloro-Quinolin-2 -vlmethoxvmethvlVphenoxvmethvl1-6-metfavl-phenoxv>^^^^ 
•H NMR (300 MHz. DMSO) 5 8.20 (d. IH). 8.05 (d, IH). 7.81 (m, 3H), 725 (m. 2H), 7.12 (m. 
30 IH). 7.00 (m. 4H), 521 (s, 2H). 4.77 (5,2H), 4.62 (s, 2H), 4.15 (s, M). 2.24 (s. 3H). MS (ESI) 
478 (M+H)*. Prepared from {2-[3.-(4-cmoroHquinolin-2-ylmethoxymethyl)-phenoxymethyl]-6- 
methyl-phenoxy}-acetonitrile (example 35e). 



wo 00/64876 



PCTAJSOO/11490 



153 

Example 4 1 ao 

(2-r3-(6-Methoxy-quinolin'2'ylmethoxvmethvl)*phenoxymethyn-6-meth 
acid *H NMR (300 MHz, CDCl^) 5 8.18 (d, IH), 8.10 (d, IH), 7.64 (d, IH), 7.36 (m, 2H), 7.26 
5 (m, 3H), 7.12 (m, 2H), 6.98 (m, 2H), 524 (s, 2H), 4.73 (s, 2H), 4.69 (s, 2H). 4.62 (s, 2H), 3.93 
(s,3H),2.38(s,3H).MS(ESI)474(M+H)*. Prqjared from {2.[3-(6.methoxy^uinolin-2- 
ylmethoxymethyl)-phenoxymethyl]^6-methyl-phenoxy}-acetonim (example 35^. 

Example 41ap 

10 

f2-Methvl-6-f3-fqinnolm-2"ylmethoxvmethvlVphenoxymet^^^ acid 
' *HNMR(300MHz,CDCl3)5 8.30(d, 1H),8.18 (d, IH). 7.85 (d, IH), 7.74 (ni,2H), 7.58 (m, 
IH). 738 (d, IH), 728 (m. 3H), 7.12 (m, IH), 6.99 (m, 2H), 5.24 (s, 2H), 4.78 (s, 2H), 4.71 (s, 
2H), 4.63 (s, 2H). 239 (s, 3H). MS (ESI) 444 (M+H)*. Prepared from {2-methyl-6-[3-(quinolin- 
15 2-ylmethoxymethyl)-phenoxymethyl]-pheaoxy}-acetonitrile (example 35g)^ 

Example 41aq 

(2«Methyl-6-r3-<pvridin-4-ylmetfaoxy)«phenoxymethvlVphehoxv>*ac^^ add 
20 *H NMR (300 MHz, DMSO) 5 8.57 (bs, 2H), 7.44 (m, 2H), 722 (m, 3H), 7.07 (m, IH), 6.69 (in, 
IH), 6,61 (m, 2H), 5.15 (s, 2H), 5.13 (s, 2H), 4.47 (s, 2H), 2.27 (s, 3H). MS (ESI) 380 (M+Hf. 
Prepared from {2-methyl-6-[3-(pyridin-4-ylmethoxy)-phenoxymethyl]-phenoxy}-acetom 
(example 39q). 

25 Example 41ar 

(2-Methyl-6-r3-f pyridin-2-ylmethoxy)-'PhenoxymethyIVphenoxy ) -acetic acid 
*H NMR (300 MHz, DMSO) 5 8.58 (bd, IH), 7.83 (m, IH), ?.50 (d, IH), 734 (m, IH), 721 (m, 
3H), 7.05 (m, IH), 6.64 (m, 3H), 5.14 (s, 4H), 4.38 (s, 2H), 226 (s, 3H). MS (ESI) 380 (M+H)*! 
30 Prepared from {2-methyl-6-[3-(pyridin-2-ylmethoxy)-phenoxymethyl]-phenoxy}-acetonit^ 
(example 39r). 



Example 41as 
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(2-MethvI-6-r3-(pvridin- 3*vlmethoxvVphenoxvmethvl1-phenoxv} -acetic acid 

'H NMR (300 MHz, DMSO) 5 8.67 (s, IH), 8.55 (bd, IH), 7.86 (d, IH), 7.43 (m, IH), 728 (m, 

3H), 7.07 (m, IH), 6.70 (s. lH),-6.62 (m, 2H), 5.13 (s, 4H), 4.47 (s, 2H), 227 (s, 3H). MS (ESI) 

380(M+H)\ Prepared from {2-methyl-6-[3-(pyiidin-3-yImethoxy).phenoxymethyI].phenoxy 
acetonitrile (example 39s). 

Example 41at 

(2>r3->(6.7-Dichloro<imnolin-2-vlmet hoxvVDhenoxymethvl1-6-me^^ 
. ^H NMR (300 MHz, DMSO) 5 8.44 (m, 2H), 8.30 (s, IH), 7.76 (d, IH), 7.22 (m, 3H), 7.04 (m, 
IH), 6.72 (m. IH), 6.63 (m, 2H), 5 J5 (s, 2H), 5.13 (s, 2H), 4.46 (s, 2H), 2.26 (s, 3H). MS (ESI) 
498 (M+H)*. Prepared from {2-[3-(6,7-dicaoro-quinolin-2-ylmethoxy)-phenoxymethyl]-6- 
methyI-phenoxy}-acetonitrile (example 39t). 

Example 4 1 au 

Etfayl4>ben2yIoxv-2-r3> f2-carfaoxvmethoxv-3-methvl-b€nzvloxv^ 

benzoa^ ^H NMR (300 MHz, DMSO) 5 7,31 (m, 8H), 7.06 (m,2H), 6.96 (m, 2H), 6.65 (d, IH), 
6.54 (d, IH), 5.12 (d, 6H), 4.48 (s, 2H), 4.22 (q, 2H), 2.28 (s, 3H), 2.19 (s, 3H), Ul (t, 3H). MS 
(ESI) 571 (M+H)*. Prepared from ethyl 4-ben2yloxy-2-[3-(2-cyanomethoxy-3-methyl- 
benzyloxy)-benzyloxy]-6-methyl-benzoate (example 64b). 

Example 41av 

4-BenzyIoxy-2-r3-f2^arboxvmetfaoxvO- methvUben2?/loxvVbeQZvloxv^ 

*H NMR (300 MHz, DMSO) 5 7.32 (m, 8H), 7.02 (m, 4H), 6.64 (d, IH), 6.52 (d, IH), 5.13 (m, 

6H), 4.48 (s, 2H), 2.28 (s, 3H), 2.22 (s, 3H). MS (ESI) 543 (M+H)*. Prepared from ethyl 4- 

benzyloxy-2-[3-(2-carboxymethoxy-3-methyl-benzyloxy)-benzyIoxy]-6-m^^^ 
(example 4 lau). 



Example 4 law 
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. ^2-Methvl-6-f3-(13J-tri methvl-2K)xcK23-dihydro-lH-indot-6-^ 
phenoxvl-acetic acid 

NMR (300 MHz, DMSO) 5 7.21 (m, 5H), 6.99 (m, 3HX 6.75 (d, IH), 6.64 (dd, IH), 5.24 (s, 
2H), 5.07 (s, 2H), 4.12 (s, 2HX3.10 (s, 3H), 2.25 (s, 3H), 121 (s, 6H). MS (ESI) 476 (M+H)*.- 
Prepared from {2-me%l-6-[3-(i;j,3-trimethyI-2<>xo-2,3-dihydro-lH-indo 
phenoxymethyl]-phenoxy}-acetonitrile (example 64c), 

Example 4Iax 

7-r3-fqui nolin-2-vImethoxyVphenoxvmethvlVbeiuoflgan-2-carto^ 

NMR (300 MHz, CD3OD) d 8.36 (dd, IH), 8.03 (dd, IH), 7,94 (dd, IH), 7.61-7.78 (m, 4H), 
7.45-7.49 (m, 2H), 7.16-729 (m, 2H), 6.77 (s, IH), 6.67 (dt, 2H), 5.42 (s, 2H), 532 (s, 2H); MS 
(ESI) 426 (M+H)*. Prepared from ethyl 7-[3-(quinolm-2-ylmethoxy)-phenoxymethyi> 
bciizofuran-2-carboxylate (example 3 6i). 

Example 41ay 

(2-Methvl- 6-r3-f2-phenvl-thiazoI-4-vlmethoxvVphenoxvmethvll-pte acid. 
^H NMR (300 MHz, DMSO): 5 7.92 (m, 2H). 7.77 (s, IH), 7.47 (m, 3H), 720 (m, IH), 7.15 (m, 
2H), 6.98 (t, IH), 6.72 (t, IH), 6.60 (m, 2H), 5.15 (s, 2H), 5.14 (s, 2H), 4.15 (s, 2H), 223 (s, 3H); 
MS (ESI) 462 (M+H)*. Prepared from {2-methyl.6-[3-(2-phenyl-thiazol-4.yImethoxy)- 
phenoxymethyl]-phenoxy}-acetonitrile (example 39u). 



Example 42 

(4-Chloro-2.6-dimethYl-phenoxyVacetonitriIe 

4-Chloro-2,6-dimethyIphenoI (5.0 g, 32 mmol), bromoacetonitrile (22 mL, 32 mmol) and 
potassium carbonate (6.6 g, 48 mmol) are combined with acetone (50 mL) and heated at reflxix 
for 1 8 h. The reaction is filtered, concentrated and the residue partitioned between 
dichloromethane and water. The organic phase is washed with IN HCl and water and.is then 
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dried over magnesium sulfate, concentrated and purified by column chromatogn^ihy (silica, 10% 
ethyl acetate in hexanes) to provide the title compound. MS (EI) 195 (M)*, CI pattern. 

Example 42a 
5 *. 

(2-tert-Butyl-6-methylphenoxy)-acetonitrile 

The title compound is prepared using essentially the same procedure used in example 42 except 
using 2-tert-butyl-6-methylphenol in place of 4-chloro-2,6-dimethylphenolMS (EI) 203 (M+)*, 

10 Example 42b 

Ethyl f2.6"dimethyl-phenoxvVacetate 

The dtle compound is prepared using essentially the same procedure used in example 42 except 
using 2,6-dimethyIphenol in place of 4-chloro-2,6-dimethylphenol and ethyl biomoacetate in 
15 place of bromoacetonitriie. 

Example 43 

(2-Bromomethyl'4-chIoro-6-methyl*phenoxyVacetonitrile 
20 (4-Chloro-2,6-dimethyl-phenoxy)-acetonitrile (700 mg, 3.6 mmol, example 42), N- 

bromosuccinimide (5 1 0 mg» 2.9 mmol) and benzoyl peroxide (72 mg, 029 mmol) are heated at 
reflux in carbon tetrachloride (10 mL) for 16 h. The reaction is cooled, filtered, and the filtrate is 
concentrated and purified by column chromatograpy (silica, S% ethyl acetate m hexanes) to 
provide the title compound. MS (EI) 273 , 275(M)^ Br pattern. 

25 

The following compounds are prepared using essentially the same procedure used in example 43 
except using the cited methyl analog in place of (4-chloro-2,6-dimethyl-phenoxy)-acetonitrile. 

Example 43a 

30 (2*Bromomethvl*6-tert-butyl phenoxvVacetonitrile 

MS (EI) 281 (M+)*. Prepared fiom (2-tert-butyl-6-methylphenoxy)-acetonitrile (example 42a). 



Example 43b 

Ethyl f2-brom omethyl-6-methvUphenoxyVacetate 
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Prepared from ethyl (2,6-dimethyl-phenoxy)-acetate (example-42b). 
Example 44 

5 5-ChlorO"2-hydroxv*3-methoxv-benzaldehvde 

A solution of sulfiiryl chloride (15 mL, 190 mmol) in toluene (20 mL) is added dropwise over 
1 .5 h to a solution of o-vanillin (25.0 g, 164 mmol) in toluene (90 mL) and the reaction is then 
stirred 16 h. Water (30 mL) is added over 10 minutes with ice-bath cooling. The solid is 
filtered, washed with water and dried to provide the title compound. MS (EI) 186 (M) *. 

10 

Example 45 

4"Chloro^2-methvl-l-oxo*quinoline 

mCPBA 70% pure (6.9 g, 29 mmol) is added to a solution of 4-chloroquinaldiiie (5.1 g, 29 
15 nmiol)indichloroethaneandheatedto50®Cfor4h, The reaction is concentrated and 
partitioned between ethyl acetate and aqueous potassium carbonate. The organic phase is 
washed with additional aqueous potassiimi carbonate, water and is then dried over m^esium 
sulfete. The solution is filtered and concentrated to yield the tide compoimd which is used 
without further purification. MS (ESI) 194 (M+H)*. 

20 

The following compounds are prepared using essentially the same procedure used in example 45 
except using the cited quinaldine in place of 4-chloroquinaldine. 

Example 45a 

25 

7-Chloro*2-methvl*l *oxo-quinoline 

MS (ESI) 194 (M+H)*. Prepared from T-chloroquinaldine. 

Example 45b 

30 .* 
6"Methoxy-2-methvM-oxo-quinoline 

MS (ESI) 1 90 (M+H) *, Prepared from 6-methoxyquinaldine. . 



Example 45c 
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5- ethvl-2-methvl-Dvridine 1 -oxide ' 

MS (ESI) 138 (M+H)*. Prepared from 5-ethyl-2-methylpyridme. 
Example 46 

4>Chloroqiiinolm«2-ylmethvI chloride 

4-Chloro-2-methyl-l-oxo-quinoline (4,3 g, 22 mmol) is dissolved in chloroforai (200 mL) and p- 
toluenesulfonyl chloride (3.7 g, 20 mmol) is added and the reaction is heated at 65 *C for 24 L 
The reaction is allowed to cool and then concentrated and partitioned between ethyl acetate and 
.10% aqueous potassium carbonate. The organic phase is dried over magnesium sulfate, 
concentrated and purified by column chromatography (silica, 60% dichloromethane in hexanes) 
to provide the tide compound. MS (ESI) 212 (M+H) * 

The following compounds are prepared using essentially the same procedure used in example 45 
except using the cited quinaldine in place of 4*K:hloroquinaIdine. 

Example 46a 

7-Chloroquinolin-2-vhnethyI chloridie 

MS (ESI) 212 (M+H) Prepared from 7-chloro-2-methyH -oxo-quinoline (example 45a). 
Example 46b 

6- Methoxvquinolin-2*vbnethyl chloride 

MS (ESI) 208 (M+H) \ Prepared from 6-methoxy-2-metiiy 1-1 -oxo-quinoline (example 45b), 
Example 47 

2-(3-r5- Chloro-3-methvl-2-flH-tetiazol-5-vlmethoxy)-ben2yloxy1-phenoxymethyl)-qxiino 
Sodium azide (395 mg, 6.1 mmol) and ammonium chloride (325 mg, 6. 1 mmol) are added to a 
solution of {4-chloro-2-methyl-6-[3-(quinolin-2-ylmethoxy)-phenoxymethyI]-phenoxy}- 
aceioniirile (300 mg, 0.68 mmol, example 36c) in DMF (2 mL) and heated at 1 10 *C for 2 h. 
The reaction is then cooled and poured into a 1 N sodium hydroxide solution (20 mL) with the 
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formation of a solid. This mixture is then washed with ether (4x) and the ether is discarded. The 
remaining aqueous solution contains a solid which is filtered. This solid is dissolved in 10% 
ethanol water (250 mL) and the pH is lowered to about 5 with 2N HCl. A solid prec^)itates 
which is filtered to provide the title compound. m.p. 181-184 *H NMR (300 MHz, DMSO- 
5 d6) d 8.40 (d, IH), 8.0N7.97 (m, 2H), 7.77 (dd, IH), 7.66-7.60 (m, 2H), 7.33 (d, 2H), 7.18 (dd, 
IH), 6.72 (dd, IH), 6.65 (dd, IH), 6,59 (dd, IH), 533 (s, 2H), 5.27 (s, 2H), 5.07 (s, 2H), 224 (s, 
3H); MS (ESI) 488, 490 (M+H;C1)*. 

Example 48 

10 

f3"fOuinolin-2-ylmethoxyVphenYn-methanol 

2-Chloromethylquinoline hydrochloride (1 1.6 g, 54 mmol), 3-hydroxyben2yl alcohol (6.7 g, 54 
mmol) and potassium carbonate (16 g, 116 mmol) are heated in DMF (45 mL) at 50 for 14 h- 
The temperature is increased to 80'^C and heated an additional 24 h. The reaction is cooled and 
15 added to water, filtered azid the solid is washed with water to yield a semi-pure product. The 
residue is dissolved in ethyl acetate, dried over magnesium sul£ate, filtered and concentrated. 
The sample is then recrystallized fiom ethyl acetate and hexanes to provide the title compound. 
MS(ESI)266(M+H)\ 

20 Example 49 

2-f3-ChloromethvI-phenoxymethvlVquinoline hydrochloride 

Thionyl chloride (0.95 mL, 13 mmol) is added to a solution of [3-(quinoIin-2-ylmethoxy)- 
phenyl]-methanol (2.9 g, 1 1 mmol, example 48) in dichloromethane (30 mL) and allowed to stir 
25 18 h. The reaction is concentrated in vacuo and azeotroped twice from chloroform to yield the 
title compound which is used without further purification. 

Example 50 

30 2-r3-fOuinolin-2-vlmethoxyVben2vloxv1-6-trifluoromethvl'ben2aldehvde 

[3-(Quinolin-2-ylmethoxy)-phenyl]-methanol (300 mg, 1.13 mmol, example 48) is dissolved in 
DMF (6 mL) and sodium hydride (60%, 60 mg, 1 J mmol) is added and allowed to stir 20 min. 
2-Fluoro-6-(trifluoromethyl)ben2aldehyde (0.30 mL, 2.2 mmol) is added and the reaction is 
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heated at 90 for 5 h. The reaction is partitioned between ethyl acetate (200 mL) and water 
(200 mL), dried over magnesium sulfate, filtered, concentrated in vacuo and purified by column 
chromatography (silica, 25% ethyl acetate in hexanes) to provide the title compound; MS (ESI) 
438 (M+H)*. 
5- • - 
Example 51 

2-r3-(Ouinolin-2-ylmethoxvVbenzyloxv1-6-trifluoromethyl-benzoic acid 

A solution of 2-[3-(quinolin-2-ylmethoxy)-benzyloxy]-6-trifluoromethyI-benzaldehyde (46 mg, 
10 0.1 mmol, example 50) in 2-methyI-2-butene (1 mL), t-butanol (2 mL) and water (2 mL) is 

treated with sodium dihydrogenphosphate dihydrate (153 mg, LI nunol) and sodium chlorite 

(198 mg, 22 mmol). After 45 min. the reaction is partioned between dichloromethane (50 mL) 
. and water (50 mL), The organic layer is dried over magnesium sulfate, filtered and concentrated 

in vacuo to provide the title compound: m.p. 1 84-1 85 ^^C; *H NMR (300 MHz, CDCI3) 5 828 ^ 
15 (d, IH), 8.12 (d, IH), 7.82-7.75 (m, 2H), 7.66-7.55 (m, 2H), 7.42 (dd, IH), 730-7.27 (m, 2H), . 

7.16 (d, IH), 7.07 (dd, IH), 6.88 (d, IH), 6.7.7 (dd, IH), 5.44 (s, 2H), 5.07 (s, 2H); MS (ESI) 454 

(M+H)*. 

Example 52 

20 

{4-Chlon>-2-methvl-6-r3-fqiiinolin-2-ylmethoxy)-benzyloxvmethvI1-phenoxy|-acetonitr^ 
[3-(Quinolin-'2-ylmethoxy)-phenyl]-methanol (190 mg, 0J2 mmol, example 48) is dissolved in 
DMF (6 mL) and sodium hydride (60%, 30 mg, 0.75 mmol) is added and allowed to stir for 10 
min. (2-Bromomethyl-4-chloro-6-methyl-phenoxy)-acetonitrile (210 mg, 0.78 mmol, example 
25 43) is added and the reaction is allowed to stir 6 h. The reaction is partitioned between ethyl 
acetate and water and the organic phase is washed with additional water. The organic phase is 
dried, concentrated and purified by column chromatography (silica, 25 % ethyl acetate in 
hexanes) to provide the title compound. MS (ESI) 458 (M+HJ*, CI pattern. 

30 Example 53 



Methyl 2-metbyl-6-f 3-( quinolin-2-y Imethoxv Vbenzy loxvmethvl Vbenzoate 
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The title compound is prepared using essentially the same procedure used in example 52 except 
using methyl 2-bromomethyl-6-methyl-benzoate (example 2) in place of (2-bromomeihyl-4- • 
chloro-6-methyl-phenoxy)-acetonitrile. MS (ESI) 427 (M+H)*. 

5 Example 54 

Ethyl (2«r4-bromo-3-(quinoUn«2«vlmethoxyVphenoxymethvlV6-methvl-phenoxvl-acetateand 
Ethyl (2-r2*bromo-5-fquinolin-2-ylmethoxyVphenoxymethyn-6-methyl-phenoxy>-acetate 
Ethyl {2-methyl-6-[3-(quinolin-2-ylmethoxy)-phenoxymethyl]-phenoxy}-acetate (350 mg, 0.76 

10 mmol, example 36h), NBS (150 mg, 0.84) and benzoyl peroxide (20 mg, 0.08 mmol) are 

dissolved/suspended in chloroform (7 mL) and heated to reflux for 2 hrs. The reaction is cooled 
to r.t, filtered,, preadsorbed onto silica gel by rotary evaporation. The crude material is purified 
by flash chromatogiraphy (silica, 1 5% ethyl acetate in hexanes) to give the .title compotmds,in 
approximately a 1:1 ratio. Regioisomers are determined by NMRNOE data. MS (ion spray) 

15 .537 (M+H)* for both compounds. 

Example 55 

3*Methyl-S-(quinolin-2-ylmethoxvVphenol 

20 2-<Chloromethyl)-quinoline hydrochloride (1.28 g, 6.0 mmol), orcinol (568 mg, 4.0 mmol), 

K2CO3 (1.68 g, 12.0 mmol) and a catalytic amount of tetrabutylanunonium iodide (r 10 mg) are 
dissolved/suspended in anhyd. DMF (10 mL) and heated at 50 ''C overnight The reaction is 
cooled to r.L and partidoned between water (100 mL) and ethyl ether (100 mL). The pH of fte 
aqueous layer is adjusted to 5 and further extracted with ethyl ether (100 mL). The organic . 

25 fractions are pooled and washed with brine (2 x 1 00 mL), dried over MgS04, filtered and 

preadsorbed onto silica gel. The crude preadsorbed material is purified by flash chromatography 
(silica, 20% ethyl acetate in hexanes) to give the title compound. This product (approx. 80% 
purity, remamder is 2-methylquinoline) is used without further purification. MS (ESI) 266 
(M+H)*, 

.30 

Example 56 

2-f3>(Ouinolin«2«vlmethoxyVbenzvloxyVben2aldehvde 
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2-(3-ChIoromethyl-phenoxyraethyl)-quinoIine (371 mg, 1.3 mmol, example 49) and 
salicylaldehyde (133 |iL, 1.25 mmol) axe dissolved in acetone (10 mL). K2GO3 (525 mg, 3.75 
mmol) is added and the contents are heated to reflux for 1 6 hrs. The reaction is cooled to r.L, 
poured into water (100 mL) and.extracted with ethyl ether (3 x 50 mL). The ether layers are 
5 combined and washed with Brine (3 x 75 mL) and dried over MgS04. The crude material is 
preadsorbed onto silica gel and purified by flash chromatography (silica, 20 to 25% ethyl acetate 
in hexanes) to give the title compound. MS (ion spray) 370 (M+H) * 

Example 57 

10 

3'(2«r3-fOuinolin-2-vhne±oxy)-benzyloxy1-phenvU-acryIic acid 

2-[3-(Quinolin-2-ylmethoxy)-ben2yloxy]-benzaldehyde (110 mg, 0.3 mmol, example 56) is 
dissolved in pyridine (1 mL). Malonic acid (63 mg, 0.6 mmol) and piperidine (10 ^L, 0.1 mmol) 
are added and the contents arc heated to 85 ^'C for 2 hrs, then at 1 10 for another 2 hrs. The 

15 reaction is cooled and placed under a nitrogen stream at 40 **C to remove the pyridine. A ^rnsi\\ 
amount of toluene is added and the contents arc again placed under a nitrogen stream at 40 
(repeat). The crude material is purified on silica gel by flash chromatography (silica, 2.5% 
methanol m dichloromethane) to give the title compound. *H NMR (300 MHz, CDCli) 5 833 
(d, IH), 8.21-8.16 (m, 2H), 7.81-7.70 (m, 3H), 7.56-7.50 (m, 2H), 7.37-7.25 (m, 3H), 7.03-6.93 

.20 (m, 4H), 6.50 (d, IH), 5.48 (s, 2H), 5.14 (s, 2H); MS (ion spray) 412 (M+H)*. 

Example 58 

l-r2-Hydroxy-4-fquinolin-2-vhnethoxyVphenyn-ethanone 

25 2',4'-Dihydroxy-acetophenone (912 mg, 6 mmol) and 2-chloromethyl-quinoline hydrochloride 
(856 mg, 4.0 mmol, example 49) are dissolved in acetonitrile (20 mL); K2CO3 (1.12 g, 8.0 
mmol) is added and the contents are heated to 50 *C for 16 hrs. The reaction is cooled to room 
temperature, and the solvent is removed. by rotary evaporation. The contents are partitioned 
. between ethyl acetate (1 00 mL) and water ( 1 00 mL), the aqueous layer is acidified with 2 N HCl 

30 to pH 2 and further extracted with ethyl acetate (2 x 50 mL). All organic firactions are 

combined and washed with brine (3 x 1 50 mL), dried over MgS04 and concentrated. The crude 
material is preadsorbed onto silica gel and purified by flash chromatography (silica, 15% ethyl 
acetate in hexanes) to give the title compound; MS (ion spray) 294 (M+H)*. 



wo 00/64876 



PCT/USOO/11490 



163 

Example 59 

Ethyl ( 2>r2-acetvK5-f quinolm-2 -vImethoxvVohenoxvmethvl1-6>methvl-Dh^^^ -acetate 
5 1 -[2-Hydroxy-4.(quinoIin-2-ylmethoxy)-phenyl]-ethanone ( 1 85 mg, 0.63 mmol, example 58) is 
dissolved in 2:1 DMF/acetonitrile (6 mL). Ethyl (2-bromoniethyi-6-methyl.phenoxy>acetate 
(272 mg, 0.95 mmol, example 43b) and K2CO3 (177 mg, 1.26 mmol) are added and the contents 
are heated to. 50 for 2 days. The reaction is cooled to r.t. and the volume reduced under a 
nitrogen stream at 40 X. The contents are partitioned between ediyl acetate (50 mL) and water 
10 (50 mL). The aqueous layer is further extracted with ethyl acetate (2 x 50 mL). The organic 
fractions are combined and washed with brine (3 x 75 mL), dried Qver MgS04 and concentrated. 
The crude material is dissolved in 1 : 1 dichloromethane/methanol, preadsorbed onto silica gel, 
and purified by flash chromatography (silica, 20% ethyl acetate in hexanes) to give the title 
compound. MS (ion spray) 500 (M+H)*. 

15 

Example 60 

Methyl 2-r3 -(quinolin-2-vlmethoxvVbenzvloxv1-benzoate 

The free base of 2-(3-chloromethyl-phenoxymethyl)-qmnolirie hydrochloride (5.40 mg, 1.7 
20 mmol, example 49) is prepard by partipnmg the material between ethyl eth^ 

bicarbonate and diying the organic phase with magnesium sulfeie. This material is then dissolved 
with methyl salicylate (260 mg, 1 .7 namol) in DMF (10 mL) at 0 °C and sodium hydride (60%, 
65 mg 1 .7 mmol) is added. The reaction is brought to room temperature for 15 min. and is then 
heated at 60 ''C for 6 h. The reaction is cooled and partioned between ethyl acetate and a 
.25 saturated ammonium chloride solution. The organic phase is dried over magnesium sulfate, 

filtered, concentrated in vacuo and purified by column chromatography (silica, 50 to 80 % ether 
in hexanes) to provide the titie compound; MS (ESI) 400 QA+Kf. 

The following compounds are prepared using essentially the same procedure used in example 60 
30 except using the cited substituted salicylate in place of methyl salicylate. 



Example 60a 
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Methyl 3>methoxv-2*f 3-( qiiinolin'2-y Imethoxy Vbenzvloxv Vbenzoate 
Prepared from methyl 3-methoxysalicylate. 

Example 60b 

5 

Methyl 4-methoxy«2-r3-fquinolin-2*vlmethoxvVben2vloxy1«beii2oate 
Prepared fit^m methyl 4-methoxysaiicylate. 

Example 60c 

10 

Methyl 5-methoxv-2-r3^'quinoIm*2*vlmethoxvVben2yloxyl*benzoate 
Prepared from methyl S-methoxysalicylate. 

Example 60d 

15 

Methyl 2«methoxv*6-r3-fquinolin-2-ylmethoxvVbenzyloxvVbenzoate 
Prepared from methyl 6-methoxysalicylate (example 61). 

Example 60e 

20 

Ethyl 2-methyl-6>r3-f qumoIin-2-vhnethoxvVbenzy loxyl-benzoate 

MS (ESI) 428 (M+H)*. Prepared from ethyl 6-methylsalicylate (See, Hauser, Frank M., 

Synthesis 1980, iO, 814-15. 

25 Example 61 

Methyl 6'methoxysalicylate 

A mixture of 6-methoxysalicylic acid (10.0 g, 59.5 mmol) in methanol (40 mL) and sulfuric acid 
(2 mL) is heated at reflux 48 b. Although some acid remains the reaction is concentrated to 
30 remove the methanol and partitioned between ethyl acetate and saturated sodium carbonate 
solution. The organic phase is separated and washed with sodium carbonate until no acid 
remains by TLC analysis. The organic phase is dried and concentrated to provide the title 
compoimd as a low melting solid. 
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Example 62 

Methyl 5-r3-(quinolin«2-vlmethoxv>-benzyloxvVnicotinate 

To a solution of 5-hydroxy nicotinic acid methyl ester (200 mg, 13 mmol) in DMF (3 mL) is* 
5 added 60% sodium hydride emulsion (50 mg, 1 ,2 mmol) and this mixture is stirred 30 minutes. 
The free base of 2-(3-chloromethyl-phenoxymethyl)-quinoline hydrochloride (350 mg, 1.2 
nunol, example 49) is prepaid by paitioning the material between ethyl ether and sodium 
bicarbonate and drying the organic phase with magnesium sulfate, A solution of this free base in 
DMF (2 mL) is added to the alcohol and this mixture is stirred at 25 for 1 6 hours. Tlie 
10 solvent is removed in vocwo, dichloromethane (10 mL) and water (5 mL) is added, and this 

mixture is acidified to pH6 with acetic acid The organic layer is dried over magnesium sulfite 
and the solvent removed in vacuo. The residue is purified by flash chromatography (silica, 4% 
methanol in dichloromethane) to give the title compound. MS (ESI) 401 (M+H)"*". 

15 Example 63 

Ethyl 4-benzvloxv-2-hvdroxv-6-methyl-beii2oate 

To a solution of ethyl-2,4-dihydroxy-6-methyl benzoate (4.22 g, 22 mmol) in acetone (80 mL) is " 
added potassium carbonate (3.0 g, 22 mmol) and ben2yl bromide (2.6 mL, 22 namol) and this 
20 mixture is heated under reflux overnight The cooled reaction is diluted with ethyl acetate (100 
mL) and water (1 00 mL) and the organic layer washed with water (2 x 80 mL) and brine (2 x 80 
mL). The organic layer is dried over magnesium sulfate and the solvent removed to provide the 
title compound without fiirther purification. MS (EI) 286 (M)^ 

25 Example 63a 

Ethyl 2-hvdroxv-4methbxv-6-methvl-ben2oate 

The title compound is prepared using essentially the same progedure used in example 63 except 
using iodomethane in place of benzyl bromide. 
30 . 
Example 64 

Ethyl 4-ben2yloxv-2>methYl-6-r3Hfquinolin*2'ylmethoxyVbenzyloxyVben2oate 
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To a solution of ethyl 4-benzyIoxy-2-hydroxy-6-methyl-benzoate (5.1 g, 16 mmol, example 63) 
in DMF (100 mL), with 25 water bath cooling, , is added 60% sodium hydride emulsion (13 
g, 32 mmol) over 2 minutes. This mixture is stirred 30 minutes with the cooling bath removed. 
A solution of 3-(quinoiin-2-ylmethoxy>benzyl chloride hydrochloride (5Jg, 16 mmol, example 
5 49), in DMF (55 mL) is added and the reaction heated at 60 for 6 hours. The solvent is 
removed m wcuo and the residue purified by flash chromatography (silica, 05 to 2% methanol 
in dichloromethane) to give the title compound. MS (ESI) 534 (M+H)"^. 

Example 64a 

Ethyl 4-methoxv-2-methvl-6"r3-(qtiinolin-2-vlmethoxvVbenzvioxvVbenzoate 
The title compound is prepared using essentially the same procedure used in example 64 except 
using ethyl 2-hydroxy-4methoxy-6-methyl-ben2oate (example 63a) in place of ethyl 4- 
ben2yloxy-2-hydroxy-6-methyl-ben2oate. MS (ESI) 458 (M+H)*. 

15 . 

Example 64b 

Ethyl 4-behzvloxv -2*r3-f2>cvanomethoxv-3«methvUbenzyloxyVben2yloxvV^^ 
The dtle compound is prepared using essentially the same procedure used in example 64 except 
20 using [2-(3-bromomethyl-phenoxymethyl)-6-methyl-phenoxy]-acetonitrile (example 76) in place 
of 3-(quinolin-2-ylmethoxy)-benzyl chloride hydrochloride. *H NMR (300 MHz, CDCI3) 5 7.30 
(m, 8H), 7.12 (m, IH), 7.06 (bs, IH), 6.99 (d, IH), 6.90 (dd, IH), 6.42 (s, 2H),-5.07 (s, 2H), 5.04 
(s, 2H), 5.02 (s, 2H), 4.71 (s, 2H), 4.33 (q, 2H), 2.39 (s, 3H), 2.30 (s, 3H), 1.31 (t, 3H). MS (ESI) 
552(M+H)*. 

25 

Example 64c 

(2>Methvl-6 43-fl.3.3-trimethvl-2-oxo-23-dihydro-lH>indol^-vloxvmethvlV 
phenoxvi-acetonitrile 

30 The title compound is prepared using essentially the same procedure used in example 64 except 
using [2-(3-bromomethyI-phenoxymethyl>6-methyl-phenoxy]-acetonitrile (example 76) in place 
of 3-(quinolin-2-ylmethoxy)-ben2yl chloride hydrochloride and 6-hydroxy-l,3r3-trimethyl-13- 
dihydro-indol-2-one (example 80) in place of ethyl 4-ben2yioxy-2-hydroxy-6-methyl-ben2oate. 



wo 00/64876 



PCT/USOO/11490 



167 

*H NMR (300 MHz, CDCI3) 5 7.32 (dd, 2H), 7.24 (s, IH), 7.11 (m, 4H), 6.96 (dd, IH), 6.62 (dd, 
IH), 6.54 (d, IH), 5.10 (s, 2H), 5.06 (s, 2H), 4.72 (s, 2H), 3.18 (s, 3H), 239 (s, 3H), 1.34 (s, 6H). 
MS(ESI)457(M+H)*. 

5 Example 65 

Ethyl 2-hvdroxv-6"methyl-4-r3-(quinolm-2-vlmethoxv)-beD2ylox^^ 
2,4-Dihydroxy-6-methyl-benzoic.acid ethyl ester (315 mg, 1.6 mmol) is combined with 2-(3- 
chloromethyl-phenoxymethy I)-quinoline hydrochloride (0.5 1 g, 1 .6 mmol, example 49), 

10 tetrabutylammonium iodide (55 mg, 0,15 mmol) and potassium carbonate (0.48 g, 3 J mmol) in 
acetone (9 mL). The reaction is heated at reflux 48 h. The reaction is partitioned between ethyl 
acetate and saturated anmionium chloride. The organic phase is washed wift brine, dried over, 
magnesium sulfate, filtered azid concentrated to yield the crude product This material is purified 
by column chromatography (silica, 3% ether in dichloromethane) to the title, compound; nrp. 

15 127-128 '^C, MS (ESI) 444 (M+H)*. 

Example 66 

EQiyl 2-methoxV'^methvl-4-r3-(oxnnolin-2-ylmeth6xyVben2yloxy^ 
20 To a solution of ethyl 2-hydroxy-6-methyl-4-[3-(quinolin-2-ylmethoxy)-ben2yloxy]-ben2oate 
(150 mg, 034 mmol, example 65) in DMF (5 mL) is added sodium hydride (60%, 14 mg, 034 
mmol) and the reaction is stirred 20 min. lodomethane (0.03 mL, 0.5 mmol) is added and the 
reaction is heated at 50 °C for 7 L The reaction is concentrated in vacuo and the residue is 
pardoned between dichloromethane and aqueous ammonium chloride. The water layer is back- 
25 extracted with dichloromethane, the organic phases are combined, dried over magnesium sul&te, 
filtered and concentrated to yield crude product. The residue is purified by column 
chromatography (silica, 10 to 20% ethyl acetate in hexanes to provide the title compound; MS 
(ESI)458(M+H)*. 

30 Example 66a 

Ethvl 2-benzyloxv«6-methvl-4-r3*(quiiiolin-2*vlmethoxvVben2vloxv1-benzoate 
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The title compound is* prepared using essentially the same procedure used in example 66 except 
using benzyl bromide in place of iodomethane. MS (ESI) 534 (M+H)*. 

Example 67 

5 

4-Benzvloxv-2-methyI-6«f3*(quinolin-2-vlmethoxyVben2vloxvl-ben2oicacid 
Ethyl 4-benzyloxy-2-methyl-6-[3-(quinolin-2-yhnethoxy)-benzyloxy]-benzoate (2.4 g, 4,5 
mmole, example 64) is added to ethanol (50 ml) and ION sodium hydroxide (4.4 ml, 44 mmole) 
and refluxed for 8 hours. The solvent is removed in vacuo and the residue is dissolved in 

1 0 dichloromethane with a small amount of water and is acidified to pH6 with IN HCL The organic 
layer is dried over MgS04 and the solvent removed in vacuo. The crude product is purified by 
column chromatography (silica, 1% methanol in dichloromethane) to provide the title compound. 
m.p. I46-149*C; NMR (300 MHz, CD3OD) d 8.34 (d, IH), 8.04 (d, IH), 7.91 (d, IH), 7.78- 
7.70 (m, 2H). 7.61 (t, H), 737.720.(m, 7H), 7.05^.91 (m, 2H), 6.51 (d, IH), 6.47 (d, IH), 535 

15 (s, 2H), 5.09 (s,2H), 5.03 (s,2H), 2.29 (s,3H); MS (ESI) 506 (M+H)*. 

The following compounds are prepared using essentially the same procedure used in example 67 
except using the cited ester in place of cdiyl 4-benzyloxy-2-methyl-6-[3-(quinolin-2-ylmethoxy> 
benzyloxy]-benzoate. 

20 

Example 67a 

2-Methoxv- 6^methvl-4>ra-(quinolin-2-vlmethoxvVbenzvloxvVben2oicacid 
'H NMR (300 MHz, CDCI3) 5 8.38 (d. IH), 8.03 (d, IH), 7.79 (d, JI), 7.70-7.67 (m, 2H), 7.61 (t, 
25 H), 7.28 (t, IH). 7.14 (s, IH), 7.01 (t, 2H), 6.35 (t, 2H), 5.37 (s, 2H), 5.03 (s, 2H), 3,71 (s, 3H), 
226 (s, 3H); MS (ESI) 430 (M+H)*. Prepared from ethyl 2.methoxy-6-methyl-4.[3-(quinolin- 
2-ylmethoxy)-benzyloxy]-benzoate (example 66). 

Example 67b ' 

30 

• 2-Ben2ylo xv-6-methvl-4-r3-fquinolin-2-ylmethoxyVbenzyloxv1-benzoic acid 
125-127 «C; *H NMR (300 MHz, CDCI3) 6 8.1 8 (d, IH), 7^83 (d, IH), 7.74-7.55 (m, 3H), 7.40 
(s, 5H), 7.39-729 (m, IH), 7.09 (s, IH), 7.00 (m, 2H), 6,50 (s, 2H), 5.41 (s, 2H), 5.13 (s, 2H), . 
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5.04 (s,2H), 2.58 (s,3H); MS (ESI) 506 (M+H)*. Prepared from ethyl 2-benzyloxy-6.methyl- 
4-[3-(quinolin-2-ylmethoxy)-benzyloxy]-ben2oate (example 66a). 

Example 67c 

5 

4- Methoxv-2-methvl-6-r3-( quinoIin«2«y ImethoxvVbenzy loxyVbenzoic acid 

*H NMR (300 MHz, DMSO) 5 8.39 (d, IH). 8.02-7.96 (m, 2H), 7.79-7.74 (m, IH), 7.67-7.57 
(m, 2H), 7.31-7.25 (m, IH), 7.16 (s, IH), 7.02-6.96 (m, 2H), 6.49 (s, IH), 6.39 (s, IH), 534 (s, 
2H), 5.09 (s, 2H), 3.71 (s, 2H), 2.20 (s, 3H); MS (ESI) 429 (M+H)*. Prepared from ethyl 4- 
10 \ methoxy-2-mediyl-6-[3-(quinolin-2-ylmethoxy)-benzyloxy]-ben2oate (example 64a). 

Example 68 

5- ethvl-2-chlorometfayl pyridine 

15 To a solution of 5-etfayl-2-methyl-pyridine-l -oxide (427 mg, 3.1 1 mmol, example 45c) in 
CH2CI2 (2 mL) is added a solution (0.2 mL) of phosphorous (v) trichloride oxide (327 ^L) in 
..CHiCh (2 mL). Added simultaneously the remaining phosphorous (y) trichloride oxide solution 
and a solution of triethylamine (488 |iL) in CH2CI2 (2 mL) at such a rate as to maintain a reflux. . 
After the addition is complete, let reaction mixture cool to 20 and diluted with EtOAc. the 

20 organic layer is washed with sat NaHCOs soln., brine, dried over MgS04 and concentrated. The 
residue is purified by flash chromatography (silica, 1 0% ethyl acetate in dichloromethane) to 
proyide the tide compound MS (ESI) .156 (M+H)*. 

Example 69 

25 

2-(5-Ethyl-pyridin'2"yn-ethanol 

To a cooled solution (-lO'^C) of diisopropylamine (231 mL, 16.5mL) in THF ( 45 mL) is added 
dropwise (2-5M) n-butyllitiiium (6.6 mL, 16.5 mmol), let stirlO min. then cooled to -78'*C, To 
this mixture is added dropwise a solution of 5-ethyl-2-methylpyridine (1.98 mL, 15 mmol) in 
30 THF (3 mL) and let stir for 1 Omin at -78^C. To the reaction mixture is added parafonnaldehyde 
(1.13 g, 37.5 mmol), the cold bath removed and stirring continued for 1 hr. Quenched reaction 
with H2O, diluted with EtOAc and the organic layer washed with brine, dried over MgS04 and 
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concentrated. The residue is purified by flash chromatography- (silica, 0.5% ammonia / 5% 
methanol / dichloromethane) to give the title compound as a pale yellow oil. MS (EI) 1 5 1 (M)*. 

Example 69a 
5 ' 

2«quinolin-2-vl-ethanol 

The title compound is prepared using essentially the same procedure used in example 69 except 
using 2-methyl-quinollne in place of 5-ethyl-2-methylpyTidine. MS (ESI) 174 (M+H)*. 

10 Example 70 

Benzoic acid 342«fS-ethvl>pvridin-2-vl>-ethoxvVphenvl ester • 

To a solution of 2^5-ethyl.pyrldin-2-yl)-ethanol (480 mg, 3.17 mmol, example 69) in THF (10 
mL) is added resorcinol monobenzoate (630 mg, 2.94 mmol), triphenylphosphine (850 mg, 3.24 
15 mmol) and diethyl azodicarboxylate (510 jiL, 324 mmol); The resulting nuxture is stirred for 1 
h then concentrated. The residue is purified by flash chromatography (silica, 35% ethyl acetate in 
hexane) to give the title compound as a yellow oil. MS (ESI) 348 (M+H)^ 

• Example 70a 

20 

Benzoic acid 3-f2->pvridin-2>vlHethoxvVphenvl ester 

The title compound is prepared using essentially the same procedure used in example 70 except 
using 2-(2-hydroxyethyl)pyridine in place of 2-(5-ethyl-pyridin-2-yl)-ethanoL MS (ESI) 320 
(M+H)*, 

25 

Example 71 

3-r2-f5-ethvUpvridin-2>vlVethoxv1-Dhenol 

To a solution of benzoic acid 3-[2-(5-ethyl-pyridin-2-yl)-ethoxy]-phenyl ester (493 mg, 1.42 
30 mmol, example 70) in 1:1 THF / CH3OH (5 mL) is added ION NaOH sob. (0.5 mL) and water 
(50 fiL). The reaction mfacture is stirred for 15 min then cooled to 5®C, adjusted to pH 7 widi 2N 
HCl soln. and diluted with EtOAc. The organic layer is washed sequentially with brine, sat 
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NaHC03 soin. then dried over MgS04 and concentrated. The residue is purified by several 
triturations with hexane to give the title compound as a crystalline solid. MS (ESI). 244 (M+H)*. 

Example 71a 

5 

3-f2-pvridih-2'yl*ethoxvVphenol 

The tide compound is prepared using essentially the same procedure used in example 71 except 
using benzoic acid 3-(2-pyridin-2-yl-cthoxy)-phenyl ester (example 70a) in place of 3-[2-(5- 
ethyl-pyridin-2-yl)-ethoxy]-phenyl ester. MS (ESI) 216 (M+H)\ 

10 

Example 72 

r3-(2-Methoxy-ethoxymetfaoxyVphenyn-methanol 

To a cooled suspension (O^C) of 60% NaH (660 mg, 16.5 mmol) in THF (35 mL) is added 
15 dropwise. a solution of 3-hydroxybenzaIdehyde (1.89 g, 15 mmol) in THF (15 inL)*and the 
resulting mixture stirred for 20 min. To the mixture is added 2-methoxyethoxymethyl chloride 
(1.88 mL, 16.5 mmol) and DMPU (5 mL), the cold bath removed and stirred for 1 hr. The 
reaction mixture is cooled to 0 then slowly added 2M NaBUi (in triglyme) (3.75 mL, 7.5 
nunol) and let stir for 1 br. Slowly quenched with 2N HCl soin (3.9 mL) and diluted reaction 
20 mixture with ether. The organic layer is washed with brine, dried over MgS04 and concentrated. 
The residue is purified by flash chromatography (silica, 60% ethyl acetate in hexanes) to give the 
tide compound as a pale yellow oil. MS (EI) 212 (M)*. 

Example 73 

25 

2-f3-f2-Methoxv-ethoxvmethoxvVben2:yloxvmethylVpyridine 

To a cooled solution (0**C) of [3-<2-methoxy-ethoxymethoxy>phenyl]-methanol (212 mg, 1 
mmol, example 72) in THF (3 mL) is added 60% NaH (80 mg, 2 mmol) and die mixture stirred 
10 min. Added 2-picolyl chloride hydrochloride (164 mg. 1 mmol) and DMPU (0.8 mL), 
30 removed cold bath and let reaction mixture stir for 2 hrs. Quenched reaction with sat NH4CI 
soin. and diluted with EtOAc. The organic layer is washed with brine, dried over MgS04 and 
concentrated. The residue is purified by flash chromatography (silica, 70% ethyl acetate in 
hexanes) to give the title compound as a pale yellow oil. MS (ESI) 304 (M+H)***. 
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The following compounds are prepared using essentially the same procedure used in example 73 
except using the cited haiide in place of 2-picoIy I chloride hydrochloride. 

5 Example 73a 

2»f3-f2-Methoxv-ethoxvmethoxyVben2vloxymethyn-quinoline 

MS (ESI) 354 (M4-H)*. Prepared ftom 2-(chloromethyl)quinoline hydrochloride. 

10 Example 73b 

4-Chloro-2-f3-{2-methoxv«ethoxymetfaoxyV:benzyloxvmethvn-quinoline 
MS (ESI) 388 (M+H)^ Prepared from 2-chloromethyl-4-chloroquinol^^ 

15 Example 73c 

6*Methoxv-2-r3-(2-metfaoxv-ethoxvmethoxyVbenzyloxymetfavll-quinoline 

MS (ESI) 384 (M+H)* Prepared from 2-chloromethyl-6-methoxyqmnoline (example 46b). 

20 Example 74 

3-fPvridin-2-vlmethoxvmethvlVphenol 

To a solution of 2-[3-(2-methoxy'<thoxymethoxy)-benzyloxymethyI]-pyridine (n 
mmol, example 73) in CH3OH (1.9 mL) is added p-toluenesulfonic acid monohydrate (148 mg, 
. 25 0.78 mmol). The mixture is heated to 60°C and stirred for 1 .5 hrs, then cooled to room 

temperature and diluted with EtOAc. The organic layer is washed with sat NaHC03, brine, then 
dried over MgS04 and concentrated to give the .title compound as a white crystalline solid. MS 
(ESI)216(M+H)\ . 

30 . The following compounds are prepared using essentially the same procedure used in example 74 
except using the cited MEM ether m place of 2-[3-(2-methoxy-ethoxymethoxy)- 
benzyloxymethyl]-pyridine. 



Example 74a 
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3-(Ouinolin-2-ylmethoxymethyIVphenol 

MS (ESI) 266 (M+H)*. Prepared from 2-[3-(2-ihethoxy.-ethoxymethoxy)-ben2yloxymethyI]- 
quinoline (example 73a). 
5 ' 
Example 74b 

3-<4'Chlor(>-quinoIin-2«ylmethoxymethyl)-phenol 

MS (ESI) 300 (M+H)*. Prepared from 4-chloro-2-[3-(2-methoxy^thoxymethoxy)- 
10 ben2yloxymethyl]-quinoline (example 73b). 

Example 74c 

3-(6'Methoxy-quinolin'2-ylmethoxymethvlVphenol 
15 MS (ESI) 296 (M+H)*. Prepared from 6-methoxy-2-[3-(2-methoxy-ethoxymethoxy)- 
benzyloxymethylj-quinoline (example 73c). 

Example 75 

20 f2-(3'HydrQxymethyl'-phenoxvmethvl)-6-methyUphenoxyVacetorutrile 

To a solution of 3-hydroxyben2y 1 alcohol (202 mg, 1 .63 mmol) in DMF (5.4 mL) is added 
K2CO3 (247 mg, 1.79 nunol) and (2-bromomethyl-6-methyl-phenoxy)-acetonitrile (430 mg, 1.79 
mmol, example 24). Heated resulting mixture to 60^C and stirred for 3 hrs then cooled to room 
temp and diluted with ether. Washed organic layer with water, brine, dried over MgS04 and 

25 concentrated. The residue is purified by flash chromatography (silica, 30% ethyl acetate in 
hexanes) to give the title compound, MS (EI) 283 (M)*. 

Example 76 

30 r2-f3"Bromomethyl*Dhenoxvmethyn-6'methvl-phenoxvVacetonitrile 

To a solution of [2-(3-hydroxymethyl-phenoxymethyl)-6-methyl-phenoxy]-acetonitrile (230 mg, 
0.81 mmol, example 75) in THF (3 mL) is added PhjP (233 mg, 0.89 nunol) and stirred until 
homogeneous. Cooled solution to O^^C then added portionwise NBS (151 mg, 0.85 mmol) and let 
stir 45 min. Concentrated reaction mixture under reduced pressure. The residue is purified by 
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flash chromatography (silica, 40% CH2CI2 in hexanes) to give the title compound as a white 
ciystalline solid MS (EI) 345, 347 (M)*, Br pattern. 

Example 77 

5 

. 6«Methoxv>3'methvI- 1 J-dihvdro-indol-2-one 
To a cooled solution (-78^C) of 6-methoxy.I,3-dihydro-indol-2K)ne (840 mg, 52 mmol. See 
QuaUich, Synthesis 1993, 51-53) inTHF (20 mL) is added dropwise TMEDA (1.57 mL, 10.4 
mL) followed by dropwise addition of 2.5M n-BuLi (4. 1 6 mL, 10.4 mmol). The mixture is 
10 aUowed to stir for 15 min then wanned to .25''C. lodomethane (405|iL, 6.5 mmol) is added 

dropwise and stiircd for 20 min. The reaction is quenched with sat NH4CI soln, wamied to room 
temp and diluted with EtOAc. Washed organic layer with sat NH4CI sob, brine, dried over 
MgS04 and concentrated The residue is purified by flash chromatography (silica, 45% ethyl 
acetate in hexanes) to give the title compound MS (ESI) 178 (M+H)*. 

15 

Example 78 

6-Methoxy-3,3-dimethyM ,3-dihvdro-indol-2-one 

To a cooled solution (-78°C) of 6-methoxy-3-methyl-l,3-dihydro-indoI-2K>ne (679 mg, 3.83 
20 mmol. example 77) in THF (13 mL) is added TMEDA (1 .16 mL, 7.66 mmol) followed by 

dropwise addition of 2.5M n-BuLi (3.06 mL, 7.66 mmol). The mixture is stined 15 min then 

wamied to -25^0. lodomethane (275^L, 4.40 nunol) is added dropwise and stirred for 30 min. 

Reaction is quenched with sat NH4CI soln, warmed to room temp and diluted with EtOAc. 

Washed organic layer with sat NH4CI soln, brine, dried over MgS04 and concentrated. The 
25 residue is purified by flash chromatography (silica, 35% ethyl acetate in hexanes) to give the title 

compound as a white crystaUine solid MS (ESI) 192 (M+H)*. 

Example 79 

30 6-Methoxv-l 3.3>trimethvM ,3>dihvdro-indol-2-one 

To a cooled solution (-S^'-O^C) of 6-methoxy-3,3-dimethyM,3-dihydro-indoI-2-one (600 mg, 
3.14 mmol, example 78) in THF (10.5 mL) is added 60% NaH (132 mg, 3.30 mmol) and is 
stirred for 15 min. lodomethane (215 |aL, 3.45 mmol) is added to the reaction mixture and stirred 
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for 2 hrs. Quenched reaction with sat NH4CI soln and diluted with EtOAc. Washed organic layer 
with.sat NH4CI soln, brine, dried over MgS04 and concentrated. The residue is purified by flash 
chromatography (silica, 30% ethyl acetate in hexanes) to give the title compound as a white 
crystalline solid. MS (ESI) 206 <M+H)*. 

5 ■ 

Example 80 

6-Hvdroxv-U33*trimethyl-lJ-dihvdro-indol-2-one . 

To a solution of 6-methoxy-133-trimethyH,3-dihydro-indol-2-one (601 mg, 2.93 mmol, 
10 example 79) in acetic acid (880 ^iL) is added hydrobronuc acid (48% in H2O) (8.8 mL). The 
resulting solution is heated to reflux (IDS'*-! 10**C), stirred 2 hrs, then cooled to room temp and 
concentrated under reduced pressure. The residue is dissolved in EtO Ac and the organic layer 
washed with water, brine, dried over MgS04 and concentrated. The residue is purified by . 
triturating with a small volume of ether to give the tide compound as an off white solid. MS 
15 (ESI) 192 (M+H)*. 

£xample 81 

2-r3-f2-MethoxV"ethoxymethoxyVbenzvloxy1-quinoline 

20 To a suspension of 60% NaH (44 mg, 1 . 1 mmol) in DMSO (2 mL) is added dropwise a solution 
of [3-(2-methoxy-ethoxymethoxy)-phenyl]-methanoL(212 mg, 1.0 mmol, example 72) m DMSO 
(1 mL). Let stir 20 min. then added 2-chloroquinoline (1 80 mg, 1.1 nmiol) and heated to 100 ®C 
for 1 hr. Cooled reaction mixture to room temp, and diluted with EtOAc. The organic layer is 
washed with sat NH4CI sob., brine, dried over MgS04 and concentrated. The residue is purified 

25 by flash chromatography (silica, 25% ethyl acetate in hexanes) to give the title compound as a 
coloriess oU. MS (ESI) 340 (M+H)*, 

Exaniple 82 

30 Isobutyl 2-r3-fmethoxvVphenvlsulfanvlmethvn-6-methvl"ben2oate 

A ION solution of sodium hydroxide (0.32 mL, 3J2 mmol) is added slowly to a solution of 3- 
misthoxybenzenethiol (0.42 g, 3.0 mmol) in isobutanol (2 mL) followed by a solution of isobutyl 
2-bromomethyl.6-methyl-benzoate (0.96 g, 3.3 nmiol, example 2) in isobutanol (2 mL)i The 
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reaction is allowed to stir 15 min and is then partitioned between ethyl acetate and dilute aqueous 
HCl. The organic phase is washed with water, dried over magnesium sulfate, concentrated and 
purified by column chromatography (silica, 40% dichloromethane in hexanes) to provide the title 
compound. MS (EI) 344 (M)*. - 

Example 83 

Isobutyl 2'r3-(hydroxyVphenYlsuLfanYlmethyn-6-methvl«benzoate ■ 
Boron tribromide (1.3 mL, 1.0 M in dichloromethane, 1.3 mmol) is added to a solution of 
isobutyl 2-[3-(methoxy)-phenylsulfanylmethyl]-6-methyl-benzoate (1 94 mg, 0.56 mmol, 
example 82) in dichloromethane (3 mL) at 0 *C and then the reaction is stirred at room 
temperature 3h. The reaction is then partitioned between sodium.bicarbonate solution and ethyl 
acetate. The organic phase is dried over magnesium sulfate, concentrated and purified by 
column chromatography (silica, 15 % ethyl acetate in hexanes) to provide the title compound. 
MS(EI)330(M)*. 

Example 84 

Isobutyl 2-methvl-6«f3-<QuinoIin'2-vlmethoxvVT)henvlsdfanvimethyn-beD2oate 
The free base of 2-(chloromethyl)quinoline. hydrochloride (148 mg, 0.69 mmol) is prepard by . 
partioning the material between ethyl ether and sodium bicarbonate and drying the organic phase 
with m^esium sulfate. This material is then dissolved wth isobutyl 2-[3-(hydroxy)- 
phenylsulfanyhnethyl]-6-methyl-benzoate (220 mg, 0.67 mmol, example 83) in DMF (2 mL) at 
0 **C and sodium hydride (60%, 27 mg 0.67 mmol) is added. The reaction is allowed to stir 16 h 
and is then partitioned between ethyl acetate and water. The organic phase is washed with water 
(3X), dried over magnesium sulfate, concentrated and purified by column chromatography 
(silica, 10% ethyl acetate in hexanes) to provide the title compound. NMR (300 MHz, CDCI3) 
5 8.19 (d, IH), 8.08 (d, IH), 7.83 (d, IH), 7.74 (t, IH), 7.63 (d. IH), 7.55 (t, IH), 7.18-7.07 (m, 
4H), 6.99 (d, IH), 6.89 (d, IH), 6.82 (dd, IH), 5.33 (s, 2H), 4.18 (s, 2H), 4,10 (d, 2H), 2.36 (s, 
3H). 2.07-2.01 (m, IH), 0.98 (d, 6H); MS (ESI) 472 (M+H)*. 



Example 85 
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Isobutyl 2"methvl"6-f3«(quinolm"2-ylmethoxyVphenYlsulfmyImethylVben2oate 
m-Chloroperbenzoic acid (<86%, 34 mg, 0.17 mmol) is added to a solution of isobutyl l-metlqrl- 
6-[3<quinolin-2-ylmethoxy)-phenylsulfanylinethyl]-ben2oate (80 mg, 0.17 ininol, example 84) 
in dichloromethane (1 mL) and tiie reaction is stirred overnight. The reaction is partitioned * ■ 
5 between ethyl acetate and sodium bicarbonate and the organic phase is washed with additional 
bicarbonate solution, dried over magnesium sulfate, concentrated and purified by colxmm 
chromatography (silica, 40 % ediyl acetate in hexanes) to provide the title compound. MS (ESI) 
488 (M+H)* 

10 Example 86 

Isobutyl 2-methvl-6-r3^^quinolin*2-ylmethoxv)-phenvlsulfonvlmethylVbet^ 
m-Chloroperbenzoic acid (<86%, 62 mg, 0.31 mmol) is added to a solution of isobutyl 2-methyl- 
6-[3-(quinolin-2-yhnethoxy)-phenylsulfanybnethyl].ben2oate (73 mg, 0^16 mmol, example 85) 
15 in dichloromethane (1 mL) and the reaction is stirred overnight The reaction is partitioned 
between ethyl acetate and sodium bicarbonate and the organic phase is washed with additional 
.bicarbonate solution, dried over magnesium sulfate, concentrated and purified by colunm 
chromatography (silica, 30 % ethyl acetate in hexanes) to provide the title compound. MS (ESI) 
504(M+H)\ 

20 

Example 87 

f l-Quinolin-2->vhnethvMH-imidazol-4-vlVmethanol and f3H3uinolin-2-vhnethvU3H-imidazol-4- 
ylVmethanol 

25 2-Chloromethyl-quinoline hydrochloride (2.24 g, 10.5 mmol), 4-(hydroxymethyl>pimidazoIe 
hydrochloride (135 g, 10 mmol) and K2CO3 (42 g, 30 mmol) are dissolved/suspended m anhyd. 
DMF (20 mL) and heated to 1 00 *C with vapid stirring overnight The reaction is cooled to r.t. 
and poured into water (400 mL) and extracted with chloroform (3 x 150 mL). The organic 
fiactions.are pooled and washed with brine (2 x 200 mL), dried over MgS04, filtered and 

30 reduced under vacuum to an oil. The crude material is purified by flash chromatography (silica, 
5% methanol in dichloromethane) to give (3Hquinolin-2-ylmethyl-3H-imidazol-4-yl>methanol 
and (l-quinolin-2-ylmethyMH-imida2ol-4-yl)-methanol in a 2:3 ratio. The. identity of each 
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regioisomer was determined by NMR NOE experimenls. MS (ESI) 240. (M+H)* found for both 
regioisomers. 

Example 88 
5 ' 

Isobutvl 2-methvl-6-( 1 H3uinoim-2-ylmethyl-I H-imidazoI-4-vlmethoxvmethylVbenzoate 
{l-Qmnolm-2-ylmethyl-lH-imidazol-4-yl)-methanol (350 mg, 1.46 mmol, example 87) is 
dissolved in 20% DMPU in THF (5 mL) and cooled to 0 **C, Sodium hydride (60%, 60 mg, 1.50 
mmol) is added portionwise, and the contents stirred for 15 min. Isobutyl 2-br9momethyl-6- 

10 methyl-benzoate (57%, 730 mg, 1 .46 mmol, example 2) is added, the reaction is allowed to come 
to r.t and stirred overnight. The contents are poured into water (200 mL) and extiaeted with 
dichloromethane (3 x 75 mL). The organic fractions are pooled and washed with brine (3 x 100 
mL), dried over MgS04, filtered and reduced imder vacuum to an oil. The crude material is 
purified by flash chromatography (silica, 3% methanol in dichloromethane) to give the title 

15 compound, MS (ESI) 443 (M+H)^ 

Example 88a 

Isobutyl 2-methyl-6-^-quinolih«2-ylmethyl-3H-iniida2ol-4-ylmethoxymethyI>-ben^ 
20 , The title compound is prepared using essentially the same procedure used in example 88 excepit 
using (3-quinolin-2-ylmethyl-3H-imidazol-4-yl)-methanol in place of (l-quinolin-2-ylmethyl- 
lH-imida2ol-4-yl)-methanol. MS (ESI) 443 (M+H)*. 

Example 89 . 

25 

2"MethyI-6-( l-qiiinolin-2-yhnethyl-l H-imidazoI-4-ylmethoxymethylVte acid 
Isobutyl 2-methyI-6-(l-quinolin-2-ylmethyl-lH-imida2ol-4-ylmethoxymethyl)-benzoa^^ (300 
mg, 0.68 mmol, example 88) is dissolved in ethahol (5 mL). iO N NaOH (680 ^iL, 6-8 mmol) is . 
added and the contents heated to 90 overnight. The reaction is cooled to r.t, 2 N HCl (3.4 
30 mL, 6.8 mmol) is added and the pH adjusted to - 5 - 7. The contents are poured into water (100 
mL) and extracted with chloroform (3 x 75 mL). The organic fractions are pooled, washed with 
brine (3 x 100 mL), dried over MgS04, filtered and reduced under vacuum to an oil. The crude 
material is purified by HPLC (C-1 8. 25-50% acetonitrile in water over 15 min.) to give the title 
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compound as the TFA salt 'H NMR (300 MHz, CDCI3) 5 8.93 (s, IH), 8.3 1 (d, IH), 8.07 (d, 
IH), 7.86 (d. IH). 7.78 (t, IH). 7.63 (t, IH), 7.51 (d, IH), 7.44 (s. IH), 7.17-7.12 (m, IH), 7.06- 
7.01 (m, 2H). 5.64 (s. 2H), 4.66 (s. 2H). 4.48 (s. 2H), 2.29 (s. 3H). MS (ESI) 388 (M+H)*. 

5 Example 89a 

2-Methvl-6-f3-qmn olin-2-vlmethvI-3H-iniida2ol-4-vlmethoxYmethvn-ben2oicacid 
The title compound is prepared using essentially the same procedure used in example 89 except 
using isobutyl .2-raethyl-6-(3-quinolin-2-ylmethyl-3H-imidazol-4-ylmethoxymethyl)-benzoate in 
10 place of isobutyl 2-methyl-6-(l-quinolin-2-ylmethyl-lH-imidazoI-4-yImethoxymethyI)-benzoate. 
'H NMR (300 MHz, CDCI3) 5 8.95 (s. IH). 8.27 (d, IH). 8.05 (d, IH). 7.82-7.76 (m. 2H), 7.64- 
7.59 (m, IH). 7.46 (s, lH), 7.38 (d. IH). 7.10-6.99 (m. 2H), 6.92 (d. IH), 5.91 (s, 2H), 4.52 (s, 
2H). 4.49 (s, 2H), 2.23 (s, 3H). MS (ESI) 388 (M+H)*. 

15 Example 90 

2«r3-f 1 H-I ndoI-3-vlmethvl Vphenoxymethvll-quinoline 

Indole (230 mg, 2.0 mmol) is dissolved in letrahydrofliran (3 mL) and ethylmagnesium bromide 
(1 M, 2.0 mL, 2.0 mmol) is added and the reaction is heated for 2 h at 65 ^'C. The free base of 2- 

20 (3-chioromethyl-phenoxymethyl>quinoline hydrochloride (400 mg, 1 .2 mmol, example 49) is 
prcpard by partioning the material between ethyl ether and sodium bicarbonate and drying the 
organic phase with magnesium sulfate. This free base is dissolved in tetrahydrbfiiran (2 mL) and 
is added to the cooled indole/Grignard solution, along with catalytic tetrabutylammonium iodide. 
This mixture is heated 6 h at 65 ^C. The reaction is then cooled and partitioned between ethyl 

25 ether and ammonium chloride. The organic phase is washed with brine, dried over magnesium 
sulfate, concentrated and purified by column chromatography (silica, dichloromethane) to yield 
the title compound. MS (ESI) 365 (M+H)^ . 

Example 91 

30 

(3-r3-fquin olin-2>yImethoxyVbenzvn"indoM-vU-aceticacid 

Sodium hydride (60%, 22 mg, 0,55 mmol) is added to a solution of 2.[3-(lH-indol-3-yhnethyl)- 
phenoxymethyl]-quinoline (90 mg, 0.25 mmol, example 90) in DMF (2.5 mL). After stirring 5 



wo 00/64876 



PCT/US00A1490 



180 

minutes ethyl bromoacetate (0.1 mL, 0.9 mmol) is added and the reaction is allowed to stir 2h. 
The reaction is partitioned between ethyl acetate and ammonium chloride and the organic phase 
is washed with water. The organic phase is dried over magnesium sulfate, concentrated and then 
the solid is titurated with ethyl-ether and ethyl acetate to provide the tide compound as a solid- 
5 m.p. 151-159 ''C; NMR (300 MHz, CDCI3) 6 8.20 (t, 2H), 7.83-7.80 (m, IH), 7.77-7.71 (m, 
IH), 7.67 (d, IH), 7.61-7.53 (m, IH), 7.45-7.42 (m, IH), 7.29-7.14 (m, 3H), 7.05-6.99 (m, 2H), 
6.94 (s. IH), 6.85 (m, 2H), 5.16 (s, 2H), 4.84(s, 2H), 4.11 (s, 2H); MS (ESI) 423 (M+H)*. 

Example 92 

10 

Ethyl f2-fonnyl-6-methyI-2-phenoxyVacetate 

Ethyl bromoacetate (4 J mL, 40 mmol), 2-hydroxy-3-methyl-ben2aldehyde (5 g, 37 mmol and 
potassium carbonate (8.1 g, 59 mmol) are combined in acetone (60 mL) and refluxed overnight 
The reaction is filtered and the solvent removed from the filtrate under reduced pressure to give 
15 the title compound. MS (GC-MS) 222 (M)*. 

.Example 93 

Ethyl 7*methvl-b€nzofuran-2-carboxylate 
20 Sodium (0.52 g, 23 mmol) is dissolved in ethanol (60 mL) and to this is added ethyl (2-formyI- 

6-methyl-2-phenoxy)-acetate (5 g, 23 mmol, example 92). This mixture is refluxed for 3 hotirs 
. and the solvent is removed in vacuo. The residue is dissolved in dichloromethane/water and 

acidified with IN HCl. The organic layer is washed with water and brine and then dried over 

magnesium sulfete and the solvent removed in vacuo. The residue is purified by flash 
25 chromatography (silica, 1% methanol in dichloromethane) to give the title compound. MS (GC- 

n)176(M)+. 

Example 94 

30 Ethyl 7-bromomethvl-ben2ofiiran-2-carboxvlatie 

Ethyl 7-methyl-ben2ofuran-2-carboxylate (0.5 g, 2.4 mmol, example 93), N-bromosuccinimde 
(0.48 g, 2.7 mmol) and benzoyl peroxide (0.06 g, 2,4 mmol) are combined in carbon 
tetrachloride (10 mL) and heated in an oil bath at 90°C overnight. The reaction is filtered and the 
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filtrate solvent is removed in vacuo. The residue is purified bjrflash chromatography (silica, 5% 
to 10% ethyl acetate in hexanes) to give the title compound. MS (GC-EI) 360, 362 (M*, Br 
pattern). 

5 Example 95 

Ethyl 2-methyl-6-trifluoromethanesulfonyloxy. benzoate 

. Ethyl 6-methylsalicylate (2.5 g, 14 mmol. See, Hauser, Frank M., Synthesis 1980, 70, 814-15) is 
dissolved in THF (20 mL) under nitrogen and cooled in an ice bath. Sodium hydride (60%, 0.56 

10 g, 14 mmol) is added and the mixture is stirred 1 5 minutes. Then DMPU (020 mL) and >f- 
phenyl-trifluoromethanesuifonimde (5.0 g, 14 mmol) are added and the reaction is stirred with 
cooling for 2 hours. The solvent is removed in vacuo and ether is added and the organics are 
washed with water, then dried over magnesium sulfate and concentrated under reduced pressure. 
The residue is purified by flash chromatography (silica, dichloromethaiie) to give the title 

J5 compound. ** 

Example 96 

3-f2-methoxy-ethoxymethoxyVphenvliodide 

20 To a suspension of 60% sodium hydride (1 .76 g, 44 mmol) in THF (1 0 mL), cooled to 0*C, is 
added 3-iodophenol (8.8 g, 40 mmol) and methoxyetho^Qonethyl chloride (5 mL, 44 nmiol) in 
THF (50 mL). Then DMPU (10 mL) is added, the cooling biath is removed and the reaction is 
stirred for an hour. The reaction is diluted mth ether, washed with water and brine and the 
organic layer dried over magnesium sulfate. The solvent is removed in vacuo to give the title 

25 compoimd. . ^ . 

Example 97 

r3-f2-Methoxy-ethoxymethoxy)-phenvlethvnvl1-trimethyl silane 
30 3-{2-Methoxy-ethoxymethoxy)-pheny liodide ( 1 2. 1 g, 39 mmol, 96) and 

tetrakis(tnphenylphosphine)paIladiucn (1.2 g, 1.0 mmol) and cuprous iodide (0.096 g, 0.5 mmol) are 
dissolved in THF (120 mL) and to this is added piperidine (12 mL) and (trimethylsilyl)acetylene (8 mL, 
57 mmol). This mbcture is degassed and is then stirred for 2 hours. The reaction is then diluted with ether 
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and washed twice with water and brine and the organic layer dried over magnesium sulfate. The solvent is 
removed in vacuo to give the title compound. MS (EI) 206 (M)*. 

Example 98 

5 • 

Ethyl-2-f3-f2-methoxv-ethoxmethoxvVphenvlethynvll-6-methvl»beDzoa 

[3K2-Methoxy'<thoxymethoxy)-phenylethynyl]-triinethyl silane (0.57 g, 2 mmol, example 97) 
and 1.0 M tetrabutylammonium fluoride (2.1 mL, 2 mmol) are added to THF (10 mL) and acedc 

10 acid (0,13 g, 2 nmiol) is added and this mixture is stirred at 20*C, under nitrogen. After 15 

minutes, the solvent is removed in vacuo and the residue is azeotroped with benmie and purified 
by flash chromatography (silica, 20% ethyl acetate, 30% dichloromethane m hexanes) to give 1- 
ethynyI-3-(2-methoxy-ethoxymethoxy>ben2ene (0.28 g, 1.4 mmol) which is dissolved in THF (j5 
mL), cooled to t78*C, under nitrogen and to this solution is added 2.5M n-butyl lithium (0.56 ' 

15 mL, 1 .4 mmol) dropwise over 30 seconds: After stirring for 15 minutes, 1 .OM zinc chloride in 
ether (1 .4 mL, 1 .4 mmol)-is added dropwise over 30 seconds and this mixture is stirred for 30 
mnutes. Bis-<dibenzylideneacetone) palladium (^^^ 

phosphino) fenocene (0.04 g. 0.07 mmol) is added and to this mixture is added ethyl-2-methyl- 
6-trifluoromethanesulfonyloxy benzoate (0.44 g, 1 .4 mmol, 95) ia THF (2 mL). The cooling bath 

20 is removed and the reaction allowed to warm to room temperature. Then the reaction mixture is 
heated in an oil bath ait 65*C overnight The reaction is then diluted with ethyl acetate (50 mL), 
washed with saturated ammonium chloride and brine and then dried over magnesium sulfate. 
The solvent is removed in vacuo and the residue purified by flash chromatography (silica, 10% 
ethyl acetate, 25% dichloromethane in hexanes) to give the title compound. MS (ESI) 369 

25 (M+H)*. 

Example 99 

(3-Methvl-4-oxo-3 ,4^ihydro-quina2olin-2-vlVmethvI chloride. 
30 To a suspension of isatoic anhydride (1.63g, 10 mmol) in dioxane (40 mL) is added 
methylamine solution (5 mL, 2M in THF). The resulting solution is stirred for Ih then 
concentrated xinder vacuum. The residue is taken up in toluene (30 mL) then pyridine (5.5 mL) is 
added followed by a solution of chloroacetyl chloride (2.7 mL, 34 mmol) in toluene (15 mL). 
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The resulting mixture is stirred for 15 h. The solid product is filtered, washed with water, then 
dried under vacuum to give 2. 1 g of a tan solid. A portion of this product (452 mg, 2 mmol) is 
suspended in benzene (10 mL) then /T-toluene sulphonic acid monohydrate (394 mg, 2 mniol) is 
added. This mixture is wannedlo 70 and stirred at this temperature for 10 h. The mixture'is 
5 then cooled to room temperature and the benzene solution decanted. The residual solid is mixed 
with sodium bicarbonate solution (sat) and this mixture is extracted with ethyl acetate / 
methanol / dichioromethane. The combined extracts are washed with brine, dried over MgS04 
and concentrated to give the tide compound as a tan solid. NMR (300 MHz, CDCI3): S 828 
(d, IH), 7.75 (t, IH), 7.67 (d, IH), 7.51 (t, IH), 4.62 (s, 3H), 3.76 (s, 3H). 

10 

Example 100 

3-(2-Hvdroxvmetfavl-3"methvl-benzyloxyVphenol 

To a cooled (0 **C) solution ofme&yl 2-methyl*^[(3-hydroxy*phenoxy)-methyl]-benzoate (220 
IS ing, 0.76 mmol, example 5) in THF (2 mL) is added lithium aluminiun hydride solution (1.5 mL, 
IM in THF). The resulting solution is stirred for 10 min then warmed to room temperature. and 
stirred for 40 nn'n This solution is then cooled to 0 and water (75 mL) added, dropwise, 
followed by sodium hydroxide solution (75 mL, 5N) and water (75 mL). The resulting 
suspension is diluted with ether, filtered through celite and the solid washed thoroughly with 
20 methanol (until the solid is free of product by TLC analysis). The combined filtrates are 
concentrated tmder vacuum to give the tide compound as a white solid. MS (EI) 244 (M)^ 

Example 101 

25 . 2-r3-f2-Hydroxvmethvl-3"methyl*benzyloxvVphenoxvmethylV3-methylOH-^uina^ 

To a solution of 3-(2-hydroxyraethyl-3-methyl-benzyloxy>phenol (87 mg, 0.38 mmol, example 
100) and (3-methyI-4-oxo-3,4-dihydro-quinazolin-2-yl)-methyl chloride (94 mg, 0.45 nunol, 
example 99) in DMF (1 mL) is added powdered K2CP3 (78 mg, 0.5 namol). The resulting 
mixture is warmed to 60 and stirred at this temperature for 5h. This mixture is cooled to room 

30 temperature, diluted with ethyl acetate, washed with water and brine, dried over MgS04 and 
concentrated. The residue is purified by flash chromatogr^hy (silica, 40% ethyl acetate / 30% 
dichioromethane in hexanes ) to give the tide compound as a foam. MS (ESI) 417 (M+H)*. 
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Example 101a 

(2-r3-f5>Cvcl obutvl-ri.2,41oxadia2ol-3-ylmethoxvVDhenoxvmethyl1.6-m 
methanol 

5 The title compound is prepared using essentially the same procedure used in example 1 0 1 except 
using 3-chloromethyl-5-cyclobutyl-[ 1 ^,4]oxadia2ole in place of (3-methyl^xo-3,4-dihydro- 
quinazolin-2-yl)-methy I chloride, MS (ESI) 3 8 1 (M+H)* 

10 Example 102 

2>Methvl-6-r3«f3 >metfavl^xo-3,4-dihYdroH3uinazolin-2-vlmethox^^ 
benzaldehvde 

To a cooled (-78 **C) solution of oxalyl chloride (2J mL, 1.75 M m CH2CI2) is added, dropwise, 
15 DMSO ( 80 mL). On complete addition, a solution of 2-[3-(2-hydroxymethyl-3-niethyl- 

ben2yloxy>phenoxymethyl]-3-methyl-3Hsjuinazolin-4-on^ (120 mg, 0.28 imnol, example 101) 
in dichloromethane (1 mL) is added dropwise. This solution is stirred for 5 min then 
triethylamine (276 mL, 2mmol) is added in one pordoh. The cold bath is removed and stirring 
continued for 1 0 min. The mixture is then cHluted with ethylacetate, washed with water and 
20 brine, dried over MgS04 and concentrated to give the title compound as a solid. MS (ESI) 415 
- (M+H)*, 

Example 102a 

25 2-r3-f5-Cvclobutvl-ri-2-41 oxadiazoI-3-ylmethoxvVphenoxvmethyn-6-meA^^ 

The title compound is prepared using essentially the same procedure used in example 102 except 
using {2-[3-(5-cyclobutyl-[l ,2,4]oxadia2ol-3-ylmetiioxy)-phenoxymetixyl]-6-methyl-phenyl}- 
methanol (example 101a) in place of 2-p-(2-hydroxymethyl-3-methyl-ben2yloxy)- 
phenoxymctiiyl]-3-methyl.3H-quinazolin-4-one. MS (ESI) 379 (M+H)*. 

30 

Example 103 



• 2-Methvl-6- r3-f3«methvl-4-K)xo-3.4rdihydro-ouinazolin-2*vlmethoxv)-phenoxvmeA^^ 
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To a suspension of 2-fne%l-6-[3-(3-methyl-4-oxo-3,4-dihydro-quinazolin-2-ylmethoxy> 
phenoxymethyll-benzaldehyde (120 mg, 0.28 mmol, example 102) in r-butanol (1.5 mL) is 
added iso-butene (0.5 mL) followed by NaCICh (220 mg, tecLgrade 1 .6 mmol) in water (1.5 
mL) and NaH2P04.H20 (220 mg, 1 .6 mmol) in water (1.5 mL). This mixture is stirred for Ih 
5 (during which time the solids dissolve) then diluted with ethyl acetate, washed with water and 
brine, dried over MgS04 and concentrated. The residue is purified by flash chromatography 
(10% methanol in dichloromethane). This product was suqwnded in chloroform and filtered 
through celite. The filtrate is concentrated under reduced pressure to give the title compound as 
an amorphous solid. 'H NMR (300 MHz, CDClj): 8 8.41 (d, IH), 7.84 (m, 2H). 7.62 (m, IH), 
10 733 (m. 2H), 7.20 (m, IH). 7.14 (t, IH), 6.81 (m. IH). 6.70 (m, 2H). 529 (s. 2H), 5.25 (s, 2H), 
3.80 (s. 2H), 2.52 (s. 3H). MS (ESI) 430 (M+H)*. 

Example 103a 

15 243-f5-Cydobutvl-ri.2.41o xadiiarol-3-yhnethoxy)-phCTOxvmethvn-6-mefhY Ulv^^^ 

The title compound is prepared using essentially the same procedure used in example 103 esxcept 
using 2-(3-(5-CycIobutyl-[l,2,4]oxadiazol-3-yhnethoxy)-phenoxymethyl]-6-methyl- 
benzalddiyde (example 102a) in place of 2-mcthyl-6-p-(3-methyl-4-oxo-3,4-djhydro- 
quinazolin-2-yhnethoxy>phenoxymethyl]-benzaldehyde, 'H NMR (300MIfe, DMSO) 5 7.10 

20 (m. 4H), 6.68 (s, IH), 6.60 (m, 2H), 5.19 (s, 2H), 5.13 (s. 2H), 3.86 (m, IH). 2 J6 (m, 4H), 228 
(s. 3H), 2.08 (m, IH), 1.96 (m. IH). MS (ESI) 395 (M+H)*. 

Example 104 

25 S-Phenyl-2-medivlpvTidine 

. To a cooled (-70"C) solution of 3-phenylpyridine (1.43 mL, 10.0 mmoles) b diethyl ether (7.5 
mL) is added dropwise methyllifliium (LiBr complex, 1 .5 M in diethyl ether, 7.33 mL, 1 1 .0 
nimoles). After letting warm to room ten^erature over 1 6 hours the reaction is cooled (O'C) and 
quenched with distilled vwter (5 mL). The reaction is then extracted with methylene chloride, 

30 the organic layer isolated and concentrated, and the resulting residue purified by column 
chromatogr^hy (silica, 3:1 hexane: EtOAc) to yield the title compound as a pale yellow oil. 
MS(ESI) 170 (M+H)*. 
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Synthesis of a comoourid of Formula fVl) 

A compound of Fonnula (VI) is prepared in a multi-step synthesis illustrated in the below 
scheme. The key starting material is quinaldine. In Ae first stage it is chlorinated to foim 2- 
chloromethylquinoline which, without isolation, is reacted with hydroquinone to form the intermedin 4- 
(quinoHn-2-yl.methoxy)phenol (VIII). This intermediate is then treated with a,a'-dichloro-o-xylene to 
form 2-[4-qulnolin-2-yl-methoxy)phenoxymethyi]ben2yl chloride, which is converted to 2.[4- 
quinolin-2-yl-methoxy)phenoxymethyl]phenyIacetonitrile (IX), the penultimate precursor to (VI). 

GX) is converted to (VI) crude, in a reaction with sodium azide and ammonium chloride which 
transforms the nitrile group into the tetrazole ring. The purification of the final product is accomplished 
by recrystallization of the crude material from methanol to afford pure (VI). 




Solid Phase Synthesis of a Compound of Formula: 




I. Acid Loading: 
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5 A IL round bottom flask is charged with 4-(bromomethyl)benzoic acid (32J26 g, 150.0 mmole) 

and dichlorometharie (650 mL). A sdr bar is carefully added and the reaction flask is immersed in an ice- 
water bath. Aftelr approximately 15 minutes, oxallyl chloride (15.7 mL, ISO moles) is added. After 
approximately 15 minutes, N,N-dimethylformaide (500 mL, caL) is added. The reaction began to bubble. 
After stirring for 1 .5 hours, the ice-water bath is removed. After stirring for 3 hours at ambient 

10 temperature, the effervescence has ceased. At the end of this period, the stirfoar is removed from the . 

reaction mixture and the reaction solvent is removed in vacuo. After the solvent has been removed, more . 
dichloromethane is added to the reaction flask and this too is removed in vacuo. 

A three neck 3L round bottom flask is charged with dry N,N-dimethylformamide ( 1 3 L), N^- 
diisopropylethylamine (39.19 mL, 225 mmoles), 4-N,N^imethylaminopyridine (3.67 g, 30 mmole) and 

15 MicroKANS [1456, 15 mg of Wang resin (1.7 mmole/g loading) per MicroKANs, 25.5 

micromoles/microKAN, 37.1 mmoles]. The flask is fitted with an overhead stirring apparatus. After ; 
stirring for approximately 15 minutes, a solution of the acid chloride as prepared above in dry N,N- 
dimethylformamide (200 mL) is transferred into the reaction flask. After 14 hours, the reaction solvent is 
removed. DMF (1.5 L) is added to the reaction flask. The flask was allowed to stir for approximately 15 

20 minutes and the solvent is drained. The MicroKANs are washed, stirred for 20 minutes and drained in the 
following sequence rq3eatedly: DMF (2x6 L), THE (3 x 6 L), dichloromethane (3 x 6 L) and ether (2.x 
6 L). After the flnal washing the MicroiCANs are dried by blowing a stream of nitrogen through the flask 
with intermittent agitation. After sufficient drying, the MicroKANs are sorted for the next reaction. 

25 2. Phenol Displacement: 
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20.79 g, 1 70 mmoles). The reaction flask is fitted with an overhead stirrer. After 2 hours, sodium 
cyanoborohydride (21 J7 g, 340 mnioles) is added. After approximately 10 minutes, acetic acid (17.0 
mL, 297 mmoles) is added. After stirring for an additional hour, the reaction flask is drained. Methanol 
(800 mL) is added to the flask. After stirring for approximately 1 0 minutes, the flask is drained, the* 
reaction flask is washed repeatedly in the following sequence: DMF (3 x 4 L), dichloromethane (1 x 4 L) 
then methanol ( 1 x 4 L), dichloromethane ( I x 4 L) then methanol ( 1 x 4 L), dichloromethane ( 1 x 4 L) 
then methanol ( 1 x 4 L), dichloromethane ( I x 4 L) and ether ( 1 x 4 L). After the final washing the 
microKANS are dried by blowing a stream of nitrogen through the flask with intermittent agitation. After 
sufficient drying, the MicroKANs are sorted for the next reaction. 

4. Acylation: 



'1> ^ * 

5 P °« Q 

15 A three neck 2 L round bottom flask is charged with the MicroKANs [784, 15 mg of resin (1,7 

mmole/g loading) per MicroBCAN, 25 J micn^moles/microKAN, 20.0 and dichloromethane 

- (800 mL). The reaction flask is fitted with an overhead stirrer. N,N-diisopropylethylamine (20.9 mL^ 
120 mmoles) and 4-N,N-dimethylaminopyridine (195 mg,.1.6 mmoles) are added. After approximately - 
1 5 minutes, the cyclopentanecarbonyl chloride (1 0.6 g, 80.0 mmoles) is added. The reaction was allowed 

20 to stir for 61 hours, the reaction flask is drained. Dichloromethane (800 mL) is added to the reaction 

flask. After stirring for approximately 10 minutes, the flask is drained. This is repeated. The MicroKANs 
from all of the acylation reactions are randomly combined into two separate large flasks and washed 
repeatedly in the following sequence: dichloromethane (1 x 4 L), THF (2x4 L), dichloromethane (1x4 
L) then methanol (1 x 4 L), dichloromethane ( I x 4 L) then methanol ( I x 4 L), dichloromethane (1 x 4 L) 

25 then methanol (1x4 L), dichloromethane (I x 4 L) and ether ( 1 xit L). 
5. Cleavage: 

The MicroKAN is sorted into individual wells of IRORI AccuCleave 96 cleavage station. The 
well is charged with dichloromethane (600 mL) and then with a TF A; dichloromethane mixture (1:1, 600 
mL). After agitating for approximately forty minutes, the reaction well is drained into 2 mL microtube in 
30 an 96-wcll fonmat The reaction well is again charged with dichloromethane (600 mL), After manual 
agitation, this too is drained into the 2 mL microtube in an 96-welI format. The cleavage cocktail is 
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A three neck 3 L round bottom flask is charged with 3-chloro-4-hydroxybenzaldehyde (21.9 g, 
140 mmoles) and DMF (U L). The reaction flask is fitted with an overhead stirrer and immersed in an 

.5 ice-water bath. After approximately 15 minutes sodium hydride (60 % dispersion in oil, 6.48 g, 180 
mmoles) is carefully added. After approximately 30 minutes, the ice-water bath is removed and the 
reaction allowed to stir at ambient temperature for 1 hour. At the end bfthis time, the MicroKANs [1274, 
25.5 micromoIes/microKAN, 32.5 mmoles] and potassium iodide (1.0 g) are added to Ae reaction 
mixture. The reaction flask is immersed into an oil bath which is heated to 60*C After 14 hours, the 

10 reaction flask is removed from the oilbath and allowed to cool to ambient temperature. The reaction 
solvent is removed. DMF (1 2 L) is added to the reaction flask. The flask is allowed to stir for 
approximately 1 5 minutes and ^e solvent is drained. DMF : water (1:1, 1 .2 L) is added to the reaction 
flask. The flask is allowed to stir for approximately 15 minutes and the solvent is drained. This sequence 
is repeated at leastthree times or until the eflluent from the washing is clear, the reaction flasks are 

15 washed repeatedly in the following sequence: THF (2x4 L), dichloromethane (I x 4 L) then methanol (1 
x 4 L), dichloromethane (1 x 4 L) then methanol (1 x 4 L). dichloromethane (I x 4 L) then methanol (1 x 
4 L), dichloromethane (1 x 4 L) and ether (1x4 L), After the final washing the MicroKANs are dried by 
blowing a stream of nitrogen through the flask with intermittent agitation. After sufficient drying, the 
MicroKANs are sorted for the next reaction. 

20 

3. Reductive Amination: 




A three neck 2 L round bottom flask is charged with the MicroKANs [784, 25.5 
25 micromoIes/microKAN, 20.0 mmolcsl, trimethylorthoformate (850 mL) and 2-(2.aminoethyl)pyridine. 
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removed in vacuo using a Savani Speedvac. The concentrated products from the cleavage mother plates 
are reconstituted with THF and transferred into two daughter plates utilizing a Packard MuitiProbe liquid 
handler. The daughter plates are concentrated in vacuo utilizing a GenieVac. 
Analytical: MS: m/z 493 (M*). 

5. . 

The methods described above are used to prepare the following compounds of this invention. 

5-[2-{4-{2-quinoIinylmethoxy)phenoxymethyl)benzyl]tetrazole (M.P. 1 08-1 1 1 'C) 
CALC: C, 59.87; H, 5.96; N, 13.96 

10 FOUND: C, 59.67, 60.01; H, 5.62. 5.63; N,. 13,73, 13.77 

5-[4-Methoxy-3-(3-(2-quinoIinylmethoxy)phenoxymethyl)phenyl]tetrazole (M.P. 184-8T»C) . 
CALC: C, 67.63; H. 4.88; N, 15 J8 

FOUND: C, 67.18; H, 5.13; N, 15.40 ' 

15- 

5-I3-(4-(2-quinolinylmethylo3^)phenoxymethyI)phenyl]tetra2ole (M.P. 1 76-177*0) 
CALC: C, 69i63; H, 4.75; N, 16.92 

FOUND: C,69.58,69.64;H,5.00,4.98;N. 16.66. 16.63 

20 5-[3-Metfaoxy-4-(4-(2-quinoIinyimethyloxy)ben2ylo]qr)phenyl]tetrazole (MJ>. 195-97*0) 
CALC: C. 67.63; H, 4.88; N. 15.77 

..FOUND: C, 67.27; H, 4.89; N, 15.41 

5-[4-(3-(2-quinolinylmethyloxy)phenoxymethyl)-3methoxyphenylltetra2ole (MJ>. .189.91'Q 
25 CALC: C, 66.95; H. 4.95; N, 15.61 . 

FOUND: C, 66.48; H, 5.14; N, 1 4.93 

5-[3-(4-{2-quinolinylmethyloxy)phenoxymethyl)ben^I]tetrazole (M.P. 139-44''C) 
CALC: C, 70.53; H, 5.03; N, 16.45 

30 FOUND: C, 70.33, 70.54; H, 525, 5 J6;N. 16 j8. 1.6.41 

5-{4^4-(2-quinolinylmediyloxy)phenoxymeAyl)beh^l]tetrazole(MJ>. 167-71"'C) 

CALC: C, 67J3; H, 5.3 1;N, 15.70 

FOUND: C. 67.54. 67.67.; H. 5.33, 5J3; N, 15.48, 15 J2 

35 



5-[4-Methoxy-3-(4-(2-quinoUnylmethyloxy)pheny lmethylo;^)phenyl]tetrazole (M.P. 2 1 0- 1 3"C) 
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CALC: . C,68J3;H, 4.82; N, 4.90 

FOUND: C, 6832; H, .4.90; N, 14.79 

4- [3-(2-Quinolinyhnethyloxy}phenoxymethyl]phenoxyaceQC acid 
5 (M.P. 164(dec)) 

CALC: C. 69.27; H, 5.35; N. 323 

FOUND: C, 69J3, 69.65; H. 5.11, 5.05; N, 321, 3.12 

5- [2-{4-(2-QuinoIinylmethyloxy)phenoxyTncthyl)phenoxymethy!]tetrazole (M.P. 1 83-85''C) 
10 CALC: C, 65.63; H, 5.08; N, 15.31 

FOUND: C, 65.77, 65.52; H, 4.99, 5.03; N, 14.92,15.03 

4-[4-(2-Quinolinylmediyloxy)phenoxyinethyl]phenoxyaceticacid 
(176''C(dec)) 
15 CALC: C,71J0;.H,5.16;N,3J4 

FOUND: C, 71.10, 71.17; H, 527, 5J3;N, 337,334 

.4-[3-(2-Quinolinylniethyioxy}pheno]^ethy[]pbenyiacettcacid 
(MJ>. 158-60"Q 
20 CALC: C, 75.17; H, 530; N, 3.51 

FOUND: ~ C, 74.89; H, 5.36; N, 337 

2-[3-(3-(2-Quinolinylmethyloxy)pheno;^ethyl)pheno:Qr]pentanoic acid (M,P. 133-35"'C) 
CALC: C,73J1;H, 5.95; N, 3.06 

25 FOUND: C, 7335, 73.60; H, 5.95, 5.98; N, 3.08, 3.05 

2-[3-(2-Quinoliny lmethyloxy)phenoxymethyl]pheno:Q'acetic acid (M.P. 1 69-.l72°C) 
CALC: C, 7228; H, 5.10; N, 337 

FOUND: • C, 6934, 69.69; a 5.10, 5.13; N, 3.00, 3.08 
30 CALC: C. 6927; H. 5.35; N. 323 (as Hydrate) 

2-[4-(2-Quinoiinyl(nethyloxy)phenoxymethyl]cinnainic acid (M.P. 1 75-1 78"C) 
CALC: C, 75.90; H. 5.14; N. 3.40 

FOUND: C, 73.92; H. 520; N. 3.01 
35 CALC: C, 7427; H. 5.27; N333 (as Hydrate) 
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6-Acetyl-2-propyI.3-[3-K2-qujnolinylmethyloxy)-ben2yIoxy]pherioxyacetic acid (M.P. ISS-SyC) 
CALC: C, 72.13; H, 5.85; N, 2.90 

FOUND: C, 71.68, 72.08; H. 5.88, 5.83; N, 2.65, 2,70 

2- [2<4-(7-Chloroqutnolin-2-yImethyloxy).phenoxym«hyI)pheno:Qr]propion acid (M.P. 169-173«C) 
CALC: C. 67J2;H, 4.78; N. 3.02; CI, 7.64 

FOUND: C, 65.1 8; H, 4.90; N, 2.84; CI, 8 J3 

CALC: C, 65.41; H, 4,96; N, 2.93; CI. 7.42 (as HYDRATE) 

10 2-(4-(2-Quinol:nylmethyIoxy)pheno:QTnethyI]phenylacetic acid (M.P. 1 81-83'C) 
CALC:. C, 75.17; H,5J0;N, 3.51 

FOUND: C, 75.12, 74.96; H, 5.50. 5.49; N. 3.16, 3.16 

3- [3-(2-Quinolinylmethyloxy)phenoxymethyllphenoxyacetic acid (M.P. 146-5 1'C) 
15 CALC: C,72.28;a5.10;N.3J7 

FOUND: C, 71.82. 71.80; H. 524^ 5.23; N, 2.98, 3.00 
CALC: C,71J0;H, 5.16; N, 334 (as HYDRATE) 

2-[4-(2-Quinolinylmethyloxy)phenoxyme4yl]phenoxyacetic acid (M.P. 1^ 
20 CALC: C, 72.28; H, 5.10; N, 3 J7 

FOUND: C,72J0. 71.72; H,5J9,5J0;N. 2.94. 2.89 

5-[2-(4<7-Chloroquinonn-2-ylmeAyloxy)-phenoxymeAyl)ben2yl]tetrazole (MJ>. 159-63»C) 
CALC: C,65J7;H, 4.40; N, 1529 

25 FOUND: C, 64.16; H, 4.72; N. 14.98 

CALC: C,64J0;H,4J3;N, 14.99 (as HYDRATE) 

2-Carbomeftoxy-5-(3-(2-quinolinylmethyloxy)-phenoxymethyl]phenoxyacetic acid QA.?. 187-89»C) 
CALC: C, 68.49; H, 4.90; N, 2.95 

30 FOUND: C, 66.71; H. 4.96; N, 2.70 

CALC: C,66J9;H, 5.07; N,2.87(as HYDRATE) 

2-{3-(2-Quinolinylmethyloxy)phenoxyinethyl]-6-inethylphenoxyacetic acid (M.P. 149-53'C) 
CALC; C. 72.71; H, 5.40; N. 326 

35 FOUND: C, 7123; H. 5.46; N, 3.08 

CALC: C, 71 22; H. 5.51 ;N, 3.19 (as HYDRATE) 
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2-(3-(3-(2-QuinolinylmethyIoxy)phenoxymethy!)phenoxy]glutaric acid {M.P. I29-30°C) 
CALC: C, 69.00; H, 5.17; N, 2.87 

FOUND: C, 58.19; H, 4.93; N, 223 
5 CALC: C, 58.23; H, 5.17; N, 2.43 (as HYDRATE) 

2-(3-(2-QuinQ!inylmethyloxy)phenoxymethyl]faenzylmaionic acid (M.P. 164-65*'C) 

CALC: C, 70.89; H, 4.08; N, 3.06 

FOUND: C, 70.51, 70.61; H, 5.03, 524; N, 3.03, 2.90 

10 

2-[2-(3-(2-Quinolinylmethyloxy)phenoxymethyl)phenoxy]pentanoicacid(M.P. 118-20°C) 
CALC: C,73J1;H 5.95; N, 3.06 

FOUND: C, 7326; H, 6.07; N, 2.79' 

15 • 2-[4-(2-Quiiiolinylmethylo:V)phenoxymethyI]-^metlylpheno:cy acetic acid (M J 151-53"C) 
CALC: C, 72.71; H, 5.40; N, 326 

FOUND: C 71.41; H,5J8;N. 3.03 
CALC:C, 7122; H,5J1;N, 3.19 (as HYDRATE) 

20 2-[2-(4-(2-QuinolinylmeAyloxy)phenoxyinetliyl)pheno:^]pcntanoic acid (MJ». 85-92"C) 
CALC: C, 73.51; H, 5.95; N, 3.06 

FOUND: C, 71.73, 71.79; H, 5.96, 5.91; N, 3.06, 2.83 
CALC: C, 72.09; H. 6.05; N, 3.00 (as HYDRATE) 

25 2-Carbomethoxy-5-[4-(2-quinolinyImethyIoxy)-phenoxymethyl]phenoxyacetic acid (MJ*1 149-51'C) 
CALC: C, 68.49; H, 4.90; N, 2.95 

FOUND: C, 68.00. 68.08; H. 4.98, 5.04; N, 2.90, 2.90 

2-[2-<4-(2-Quinolinylniethyloxy)phenoxyinethylphenoxy]propioiuc acid (MJ». 161-64'Q 
30 CALC: C, 72.71; H, 5.40; N, 326 

FOUND: C, 70.96, 71.10; H, 5.51, 5.58; N, 3.08. 3.10 
CALC: C. 7122; H, 5.52; N. 3.19 (as HYDRATE) 

2-(2-{3-(2-QuinoIinylmethyloxy)phenoxymethyl)phenoxy]glutaric acid (M.P. 83"C dec) 
35 CALC: C, 68.98; H. 5.17; N, 2,87 

FOUND: C, 64.10, 63.75; H, 4.89, 4.92; N. 2.64. 2.69 
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CALC: C, 63.74; H, 5.63; N,2.65(as HYDRATE) 

2-(3-[2-Quinolinylinethyloxy]benzyloxy)pheno.\yacetic acid (M.P. ISS-SS'C) 
CALC: C, 72.28; H. 5.10; N. 337 

5 FOUND: C, 71.75; H. 5.14; N. 3J8 

CALC: C, 71.50; H. 5.16; N.3J4 (as HYDRATE) 

2-(2-[4-(2-QuinoIinylmethyloxy)phenoxyniethyl]-4chlorophenoxy)propionic acid (M.P. 1 96-99"C) 
CALC: C, 6732; H, 4.78; N, 3.02 

10 FOUND: C, 67.40, 67.43; H, 4-.89, 4.94; N, 3.0 1, 3.13 

2-(2-[3-(2-Quinoiinyiinethyloxy)phenoxymethyl]-4chioropheno}Q')piopionic acid (M.P. 1 69-7 1 'Q 
-CALC: C,67J2;H. 4.78; N, 3.02 

FOUND: C, 65.47; H, 53 1;N, 2.78 
15 CALC: C. 65.41; H, 4.96; N, 2.93 (as HYDRATE) 

• 2-(2-[3-(2^^ihblinyImethyloxy)phenoxymethyI]-4chlorophenoxy)peman 144-45''C). 
. CALC: C, 6836; H, 533; N, 2.85 

FOUND: • C, 67.74, 67.86; H, 539, 5.47; N, 2.91, 2.84 . 
20 CALC: C, 67.74; H, 538; N, 2.82 (as HYDRATE) 

2-{2-[4-{2-Quinolinylmethyloxy)phenoxymedjyl]-4-chlorophenoxy)pentanoic acid (MP. 155-56'Q 
CALC: C, 6836; H, 533; N, 2.85 

FOUND: C, 65.96; H, 5.59; N. 2.66 
.25 CALC: . C. 65.95; H, 5^3; N, 2.75 (as HYDRATE) 

2-(2-[4-(2-Quinolinylmethyloxy)phenoxyinethyl]-4-chIoropheno3Q')pentanoic acid (M.P. 155-56'»C) 
CALC: . C, 6836; H, 533; N, 2.85 
FOUND: C 66.15; H, 538; N, 2.68 
30 CALC: C, 65.95; H, 5.53; N, 2.75 (as HYDRATE) 

2-(2-[4-(2-QuinoHnylmethy!o:Qr)phenoxymethyl]-6-chIorophenoxy)pentanoic acid (MJ. 161-62»C) 
CALC: C, 6836; H. 533; N, 2.85 

FOUND: C, 68.15; H, 536; N. 2.72 



2-(2-[3-(2-Quinoiinylmethyioxy)phenoxymethyl]-6-chlorophenoxy)pentanoic acid (M.P. 169-70"*C) 
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C,68J6;H,5J3;N,2.85 ' 
C, 68.10; H,5J9:N, 2.72 

2-(2-[3-(2-Quinonnylmethyloxy)phenoxymethyI]-6-chlorophenoxy)-4-methyIpentanoicacid(M.P. 
5 164-66«C) 

CALC: C, 68.84; H, 5.58; N, 2.77 ' " .. 

FOUND: C, 68.84; H, 5.70; N, 2.69 

2-<2-[4-(2-QumoIinylmethylojQr)pheiK)xymethyl]-6-chlorophenoxy)-4-methylpen 
10 167-69«Q 

CALC: C 68.84; H, 5.58; N, 2,77 

FOUND: . C,.68.78;H, 5.67; N, 2.68 

5-[3<3-(2-^uinoiii^lmethyloxy)ben3yIoxy)-4-medio:gfphenyI]tetra^ 
15 CALC: C, 67.63; H, 4.88; N, 15.78 

FOUND:- C, 67.1 1;H,S.1S;N, 15.86 

N-(3-Methoxy-4-(3-(2-quinolinylinethyloxy)benzylo3^)ben2oyl)benzene sulfonamide hydiochloriide 
(MJ>. dec.88) 

20 CALC: C. 62.99; a 4.60; N, 4.74 . . 

FOUND: C, 63.88; H, 5. 13; N, 4.80 . 

S-Carboxy-2-(3-(2-quinolinylmethyloxy)phenoxymethyi)phenoxy acetic acid (M.P. 226-28°C) 
CALC: C 61.90; H, 5.1 8; N, 2.77. 

25 FOUND: C, 61.62; H, 5.1 1;N. 2.67 

5-[3-Methoxy-4-(3-(2-^uinoIinylmethylo:Qr)benzyloxy)phmyl]tetiazoIe(MJ>.2 
CALC: C, 67.67; H, 5.14; N, 15.87 

FOUND: C, 67.63; H. 4.88; N. 15.78 

30 

5-{4-(3-(2-QuinpIinylinethyloxy)benzyloxy)phenyl)tetra2ole (M.P. 233-36«C) 
CALC: C, 69.58; H, 4.73; N, 16.91 

FOUND: C, 69.59; H, 4.89; N, 16.91 



CALC: 
FOUND: 
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5 . , ■ 

Using a combination of .the above Examples, various compounds may be made within the scope 
of this mvention. . . 

Compounds according to the invention exhibit marked pharmacological activities according to 
10 tests described in the literature which tests results are believed to correlate to pharmacological activity in 
humans and other mammals. The following phannacological t^ results are typical characteristics of 
compounds of the present invention. 

The compounds of the present invention have potent activity as PPAR ligand receptor binders and 
possess anti-diabetic, anti-lipidemic, anti*hypertensive, and anti-arteriosclerotic activity and are also 
1 S anticipated to be effective in the treatment of diabetes, obesity and other related diseases. 

hPPARg Binding Assay 

The activity of the compounds of the invention as PPARa modulators may be examined in 
several relevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPARa 
20 modulator, for example, [^H]-GW233 1 (2-(4-[2-0-t2,4-Difluorophenyl]-l-heptylureido)-cthyl]phenoxy> 
2-methylbutyric acid), (S. Kliewer, et al. Proc. Natl. Acad. Sci, USA .94 (1997). 

Human peroxime prolifsrator-acthated receptor a ligand binding domain(hPFARa-LBD) : 

A binding assay for PPARa could be carried out by the following procedure: cDNAs encoding 
25 the puutivc ligand binding domain of human PPARa (amino acids 1 67-468) ( Sher.T., Yi, H.-F., 

McBride, O. W.& Gonzalez, F. J. (1993) Biochemistry 32, 5598-5604) are amplified by PGR (Polymerase 
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Chain Reaction) and inserted in frame into the BamHl site of pGEX-2T plasmid (Phamacia). The 
soluble fraction of GST-hPPARa ftision proteins or glutadiione S-transferase (GST) alone are 
overexpressed in £. coli BL2 1 (DE3)pLysS ceils and purified from bacteria extracts as described in (S. 
Kliewer, et al. Proc. Natl. Acad. Sci. USA 94 (1 997), 43 1 8-4323). 

5 . • ' , 

Gel-Filtration Assays: 30 mi of 90 nM GST-hPPARa-LBD is mixed with 20 ml of 50 nM ^H-GW2331 
with or without 5 ml of 10 raM test compounds in the binding buffer containing 10 mM Tris, 50 mM 
KCl, 0.05% Tween 20 and 10 mM DTT. The reaction mixtures are incubated in 96-weIl plates for 2h at 
room temperature. 50 ml of the reaction mixtures are then loaded on a 96-well gel filtration block 
1 0 (following manufacture instructions)(EdgeBioSystems). Tlie block placed on top of a clean 96-wel! plate 
is centrifuged at 1 ,500 rpm for 2 min. The block is discarded. 1 00 ml of Scintillation fluid is added to 
each well of the 96-well plate. After overnight equilibration, thie plate is counted in the Microbeta counter 
(Wallac), 

^ 5 Homogeno us Scintillation Proximity Binding Assay. For the Scarchard analysis, glutatiiione coated SPA . 
beads (1 .5 mg/ml XAmersham) are mixed widi GST-hPPARa-LBD ( 1 0 mg^ml) in the binding buffer. 
The resulting slurry is incubated at room temperature with agitation for 15 min. 20 ml of the slurry is then 
added in 30 ml of binding buffer containing various amount ^H-GW233 1(10*500 nM). Nonspecific 
binding is determined in the present of 100 raM of GW2331. For the competition binding assay, 20 ml of 

20 the slurry is then added in 30 ml of the binding buffer containing 75 nM of ^H-GW233 1 and 0.03-20 mM 
of the test compounds. For the control experiments, the glutathione coated SPA beads (IJ mg/ml) are 
coated with GST proteins (10 mg/ml). 20 ml of the slurry are mixed with 30 ml of 75 nM of ^H-GW2331 
with or without 1 0 mM of GW233 1 . The above experiments are all performed in a 96.well plates. The 
sealed plates with the reaction mixtures are allowed to equilibrate for 2 h and counted in the Microbeta 

25 counter (Wallac.). 

hPPARv Binding Assay 

The activity of the compounds of the invention as PPAR^ modulators may be examined in several 
relevant in vitro and in vivo preclinical assays, for example benchmarking with a known PPAR^ 
30 modulator, for example, t^H].BRL 49853 (Lehman LJ. et al, J. Biol. Chem, 270, 12953-12956; Lehman 
LJ. et al, J. Biol. Chem. 272, 3406-3410 (1997), and Nichols, J. S.; et al Analytical Biochemistry 257. 
112-119(1998)). 

Human oero xime Droliferator-acrivated receptor a ligand binding domain(hPPARY-LBD\ . 
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A binding assay for PPARy could be carried out by the following procedure: cDNAs encoding the 
putative ligand binding domain of human PPARy (amino acids 1 76-477) (Green, M.E. ct al. Gene 
expression 281-299(1995)) are amplified by PCR (polymerase chain reaction) and inserted in frame into 
the BamHI site of pGEX-2T plasmjd (Pharmacia), The soluble fraction of GST-hPPARy fusion proteins 
5 or glutathione S-transferase (GST) alone are overejqjressed in E. coli BL2 1 (DE3)pLysS cells and purified 
from bacteria extracts. 

Binding Assay: The fusion proteins, GST-PPARy -LBD in PBS (5 mg/lOOml/well) are incubated in the 
glutathione coated 96 well plates for 4 hours. Unbound proteins are then discarded and the plates are 

10 washed two times with the wash buffer (10 mM Tris, 50 mM KCl and 0.05% Tween-20). 100 ml of 
reaction mixtures containing 60 nM of ^H-BRL-49853 and 10 mM of the testing compounds (10 ml of 
0:imM compounds from each well of the child plates) in the binding buffer (lOmM Tris, 50mM KCI and 
lOmM DTT) arc then added and incubated at room temperature for 2.5h, The reaction mixtures arc 
discarded and the plates are washed two times with the wash buffer. 100ml of scintillation fluid is added 

15 toeach well and plates are counted on Prcounter. 

hPPARS Binding Assay 

The activity of the compounds of the invention as PPAR5 modulators may be examined in 
several relevant .in vitro and in vivo preclinical assays (See references WO 97/28149; Brown P. et al 
20 Chemistry & Biology, 4, 909- 1 8, ( 1 997)), for example benchmarking with a knovm PPARS modulator, 
for example [^H2] GW2433 or [^Hj] Compound X 




Compound X 



25 The hPPARS binding assay comprises the steps of: 

(a) preparing multiple test samples by incubating separate aliquots of the receptor hPPARS with a test 
compound in TEGM containing 5-10% COS-1 cell cytoplasmic lysate and 2.5 nM labeled 
([^IflCompound X, 17 Ci/mmol) for a minimum of 12 hours, and preferably for about 16 hours, at 4''C, 
wherein the concentration of the test compound in each test sample is different, and preparing a control 

30 sample by incubating a further separate aliquot of the receptor hPPARS under the same conditions but 
without the test compound; then 
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(b) removing unbound ligand by adding dextran/gelatin-coated charcoal to each sample while 
maintaining the samples at 4**C and allowing at least 10 minutes to pass, then 

(c) subjecting each of the test samples and control sample from step (b) to centrifugation at 4**C until the 
charcoal is pelleted; then . 

5 (d) counting a portion of the supernatant fraction of each of the test samples and the control sample from 
step (c) in a liquid scinitillation counter and analyzing the results to determine the IC50 of the test 
compound. 

In the hPPARS binding assay, preferably at least four test samples of varying concentrations of a . 
1 0 single test compound are prepared in order to determine the IC30. 

The compounds useful according to the invention can be administered to a patient in a variety of 
forms adapted to the chosen route of administration, i.e., orally, or parenterally. Parenteral administration 
in this respect includes administration ty the following routes: intravenous, intramuscular, subcutaneous, 
1 5 intraocular, intrasynovial, transepthelially including transdermal, opthalmic, sublingual and buccal; 

topically including opthalmic, dermal, ocular, rectal and nasal.inhalation via insufflation and aerosol and 
rectal systemic. 

The active compound may be orally administered, for example, with an inert diluent or with an 
20 assimilable edible carrier, or it may be enclosed in hard or soft shell gelatin capsules, or it may be 

compressed into tablets, or it may be incorporated directly with die food of the diet For oral therapeutic 
administration, the active compound may be incorporated with excipient and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. Such . 
compositions and preparations should contain at least 0.1% of active compound. The percentage of the 
25 compositions and preparations may, of course, be varied and may conveniently be from about 2% to 
about 6% of the weight of the unit The amount of active compound in such therapeutically useful 
compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to the present invention are prepared so that an oral dosage unit form contains between about 
SO and 300 mg of active compound. 

30 

The tablets, troches, pills, capsules and the like may also contain die following: A binder such as 
gum tragacanth, acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a disintegrating 
^nt such as com starch, potato starch, alginic acid and the like; a lubricant such as magnesium stcarate; 
and a sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 
35 peppermint, oil of wintergreen, or cherry flavoring. When the dosage unit form is a capsule, it may 

contain, in addition to materials of the above type, a liauid carrier. Various other materials may be present 
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as coatings or to otherwise modify the physical form of the dosage unit For instance, tablets, pills, or 
capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the active compound, 
sucrose as a sweetening agent, methyl and propylparabens a preservatives, a dye and flavoring such as 
cherry or orange flavor. Of course, any material used in preparing any dosage unit form should be 
5 , pharmaceutically pure and substantially non-toxic in the amounts employed. In addition, the active 
compound may be incorporated into sustained-release preparations and formulations. 

The active compound may also be administered parenterally or intraperitoneally. Solutions of the 
active compound'as a free base or pharmacologically acceptable salt can be prepared in water suitably 
10 mixed with a surfactant such as hydroxypropyl-cellulose. Dispersion can also be prepared in glycerol, 
liquid polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions of storage and 
use, these preparations contain a preservative to prevent the growth of microorganisms. 

The phannaceutical forms suitable for injectable use include sterile aqueous solutions or 
1 5 . dispersions and sterile powders for the extemporaneous preparation of sterile injectable solutions or 
dispersions. In all cases, the fbrin must be sterile and must be fluid to the extent diat easy syringability 
exists. It may be stable under the conditions of manufacture and storage and must be preserved against the 
contaminating action of microorganisms such as.bacteria and fiingi. The carrier can be a solvent or 
dkpersion medium containing, for example, water, ethanol,.polyol (for example, glycerol, propylene 
.20 glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The 
proper fluidity can be maintained , for example, by the use of a coating such as lecithin, by the 
maintenance of the required particle size in the case of dispersion and by the use of surfactants. The 
prevention of the action of microorganisms can be brought about by various antibacterial and antifungal 
agents, for example, parabens, chiorobutanol, phenol, sorbic acid, thimerosal, and the" like. In many cases, 
25 it will be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged 
absorption of the injectable compositions of agents delaying absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions are prepared by incorporating the active compound in the required 
30 amount in fte appropriate solvent with various of the other ingredients enumerated above, as required, 
followed by filtered sterilization. Generally, dispersions are prepared by incorporating the various 
sterilized active ingredient into a sterile vehicle which contains the basic dispersion medium and Ae 
required other ingredients from those enumerated above. In the case of sterile powders for the preparation 
of sterile injectable solutions, the preferred methods of preparation are vacuum^drying and the freeze 
35 drying technique which yield a powder of the active ingredient plus any additional desired ingredient 
from previously sterile-filtered solution thereof. 
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The therapeutic compounds useful according to this invention may be administered to a patient 
alone or in combination with pharmaceutically acceptable carriers, as noted above, the proportion of 
which is detennined by the solubility and chemical nature of the compound, chosen route of 
5 administration and standard pharmaceutical practice. 

The physician will determine die dosage of the present therapeutic agents which will be most 
suitable for prophylaxis or treatment and it will vary with the fonn of administration and the particular 
compound chosen, and also, it will vary with the particular patient under treatment He will generally 

1 0 wish to initiate treatment with small dosages by small increments until the optimum effect under the 

circumstances is reached. The therapeutic dosage will generally be from 0. 1 to 100 mNVday or from about 
O.lmg to about 50 mg/kg of body weight per day, or lOmg to about 50 mg/kg of body weight per day, or 
more preferably 30mg to about 50 mgrtcg of body weight per day, and higher, although it may be 
administered in several different dosage units. Highei; dosages are required for oral administration. 

15 ■ , 

The compounds useful accordmg to the invention may be adminbtered as frequently as necessary 
in order to obtain the desired therapeutic effect. Some patieiits may respond rapidly to a higher or lower 
dose and may find much weaker maintenance doses adequate. For other patients, it may be necessary to 
have long-term treatments at the rate of 1 to 4 doses per day, in accordance widi the physiological 
20 requirements of each particular patient Generally, the active product may be administered orally 1 to 4 
. times per day. It goes without saying that, for other patients, it will be necessary to prescribe not more 
than one or two doses per day. 

One skilled in the art will readily appreciate tfiat the present invention is well'adapted to carry out 
25 the objects of the invention and obtain the ends and advantages mentioned, as well as those inherent 

therein. The compounds, compositions and methods described herein are presented as representative of 
Ae preferred embodiments, or intended to be exemplary .and not intended as limitations on the scope of 
the present invention. 
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What is claimed is: 



210 



A compound of formula I 




^12 



(D 



5 wherein: 



0.0^0 



, and ^ — ^ are independently aryl, fused aiylcycIoalkenyl,.fused 
aiylcycloalkyi, fused arylheterocyclenyl, fused arylheterocyclyl, heteroaiyl, fused 
heteroarylcycloalkenyl, fiised heteroarylcycloalkyl, fiised heteroaiylheterocyclenyl, or fused 
heteroaiylheterocyclyl; 

10 A is -O-, -S-, -SO-, .SO2-, -NRu-, -C(OK .N(R,4)C(0>, -C(0)N(Ri5K •N(Ri4)C(0)N(Ri5K - 
C(Ri4)=N-, a chemical bond, 

Ri4 Ri5 



— o-f 



•15 



g . ~ 
R16 
Rl4 O R^s 



15 







— s-f 





R16 



h 
RlS 



N— M 



or 



15 



'h ~ » \ /j, 

R16 R16 
B is -0-, -S-, -SO-, -SOr, -NRir, a chemical bond, ethynylene, -C(0)-, -N(Ri8)C(0>i or - 
15 C(0)NR,r; 

D is -0-, rS-, -NR19-. a chemical bond, ethynylene, -N(R2o)C(0>, -C(0>, or -C(0)N(R2o)-; 
£ is a chemical bond or an ethylene group; 
a is 0-4; 
bis 0-4; 
20. cisO-4; 
disO-5; 
e is 0-4; 
fisO-6; 
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gisM; 
his 1-4; 

Ri, R3, R5, R7, R9, and Ru, are independendy hydrogen, halogen, alkyl, carboxyl, 
alkoxYcarbonyl or aralkyl;. 
5 R2,R4,R«,R«, Rio and R12, are independently .-(CH2)q-X; 
q is 0-3; 

X is hydrogen, halogen, alkyl, alkenyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 
heteroaralkyl, hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl, alkoxycarbonyl, tetrazolyl, 

acyl, acylHNS02-, -SR23, Y W^N- or Y"^ yStCO; 

10 Y and Y are independently hydrogen, alkyl, aryl, aralkyl or heteroaralkyl, or one of Y and Y 

12 

is hydrogen or alkyl and the other of Y and Y is acyl or aroyl; 
Y^ and Y^ are independently hydrogen, alk>1, aiyl, aralkyl or heteroaralkyl;- 
Z is R2i02C-, R21OC-, cyclo-imide, -CN, R2i02SHNCO-, R21Q2SHN-, (R2i)2NCO-, R21O 2,4- 
thiazolidinedionyl, ortetrazolyl; and 
15 Ri9 and R21 are independently hydrogen, alkyl, aryl, cycloalkyl, or aralkyl; 

Ri3, Ri7, Ri9 and R23 are independently R22OC-, R22NHOC-, hydrogen, alkyl, aryl, heteroaiyl, 
cycloalkyl, heterocyclyl, heteroaralkyl, or aralkyl; 

Rt4, Ri5, R16, Ri 8 and R20 are independently hydrogen, alkyl, aralkyl, carbony^ 
alkoxycarbonyl; 

20 or R|4, and Ris taken together vyith the carbon and nitrogen atoms.through which they are linked 
fonn a 5 or 6-menibered a2aheterocyclyl group; or 

when a is 2-4, then vicinal R| radicals taken together with the carbon atoms to which the Ri 
radicals are linked form an ethylene group;or 

when b is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 
25 radicals are linked form an ethylene group; or 

when c is 2-4, then vicinal R$ radicals taken together with the carbon atoms to which the R5 
radicals are linked form an ethylene group; or 

when d is 2-5, then vicinal R^ radicals taken together with the carbon atoms to which the R7 
radicals are linked form an ethylene group; or 
30 when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 
. radicals are linked form an ethylene group; or 
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when f is 2-6, then vicinal Ri i radicals taken together with the carbon atoms to which the Ri i 
radicals are linked form an ethylene group; and 

R22 is hydrogen, alkyl, aryl, heteroarvl, cycloalkyl, heterocyclyl, heteroaralkyl, or aralkyi; 



or 



a pharmaceutically acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate ' . 
5 thereof. 

0 

2. A compound accordmg to claim 1 wherein — ^ is optionally substituted aryl, 

Q 

optionally substituted azaheteroaryl, or optionally substituted fused arylheterocyclenyl; — ^ 
is optionally substituted aryl, optionally substituted heteroaryl, or optionally substituted fused 

arylheterocyclenyl; and ^ is optionally substituted aryl, optionally substituted heteroaryl, 
10 optionally substituted fused arylheterocyclalkyl or optionally substituted fi^^ 
arylheterocyclenyl. 

3, A compound according to claim 1 wherein a = 1 or 2; Ri and R2 is hydrogen; A is a 
chemical bond; and b = 0. 

f?15 



— o-f 



8 

15 4. A compound according to claim 1 wherein a « 0; A is '^le ; Rj^ and Rj6 

are hydrogen; g is 1, 2, or 3; and b = 0. 

5. A compound according to claim 1 wherein a = 0; A is -NR13-, b = 1 , R3 and R4 are 
hydrogen. 

6. A compound according to claim 1 wherein a = 2; vicinal R| radicals taken together with 
20 the carbon atoms to which the Ri radicals are linked form an ethylene group; R2 is hydrogen; A 

is a chemical bond; and b^. 

7. A compound acconling to claim 1 wherein a = 1,2 or 3; R| and R2 are hydrogen; A is -O- 
;andb = 0. 

8. A compound according to claim 1 wherein a = 1; R|, R2, Rj and R4 are hydrogen; A is - 
25 0-;andb=l. 

9. A compound according to claim 1 wherein c = 1 or 2; R5 and R^ are hydrogen or alkyl; B 
is a chemical bond; and d = 0. 
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10. .A compound according to claim 1 wherein c = 2; vicinal K$ radicals taken together with 
the carbon atoms to which the R5 radicals are linked form an ethylene group; is hydrogen; B 
is a chemical bond; and d=0. 

11. * A compound according to claim 1 whereinc^Opr 1;R5 andR^ are hydrogen; Bis -0-; 
5 andd = Oorl. 

12. A compound according to claim 1 wherein c = 0; B is -C(0)- or -S(0)2-; d = 1 and R7 
and Rg are independently hydrogen or alkyl. 

13. A compound according to claim 1 wherein e = 0; f = 0; D and E is a chemical bond; Z is 
R2i02SHNCO-, and R21 is phenyl. 

10 14. A cdmpoimd according to claim 1 wherein e = 0; f = 0 or 1 ; D and E is a chemical bond; 
Z is tetrazolyl, NH2CO- or -C02R2i ; and R21 is hydrogen or lower alkyl. 
15. A compound according to claim 1 wherein e = 0; f = 0 or 1; D is -O- or a chemical bond; 
E is a chemical bond; and Z is tetrazolyl, NH2CO- or -CO2R21; and R21 is hydrogen or lower 
alkyl. 

15 16. A compound according to claim 1 v^iierein e = 0; f = I; D is -O- or a chemical bond; E is 
a chemical bond; Rj i and R12 are hydrogen or alkyl; and Z is tetrazolyl, NH2CO- or -CO2R21; 
and R21 is hydrogen or lower alkyl. 

17. A compound according to claim 1 vdierein e = 2, then vicinal R9 radicals taken together 
with the carbon atoms to which the R9 radicals are linked form an ethylene group; f = 0; D and E 

.20 is a chemical bond; and Z is -CO2R21 ; and R21 is hydrogen. . 

18. A compound according to claim 1 wherein e = 0; f = 3; D is -0-; E is a chemical bond; . 
Rii and R12 are hydrogen or alkyl, or at least one of Rn is carboxyl or alkoxycarbonyl; Z is 
tetrazolyl, or -CO2R21; and R21 is hydrogen or lower alkyl. 

19. A compound according to claim 1 wherein e = 0; f = 1, 2, or 3; D is -C(0)-; E is a 
25 chemical bond; Rn and R12 are hydrogen or alkyl; Z is tetrazolyl or -CO2R21; and R21 is 

hydrogen or lower alkyl. 



20. • A compound according to claim 1 wherein 




is an optionally substituted 



quinolinyl, quinoxalinyl, quinazolinyl, isoqiiinolinyl, iV-alkyl-quinolin-4-onyl, quinazolin-4-onyl, 
benzoxazolyl, benzimidazolyl, benzothiazolyl, benzoluranyl, benzothiophenyl, indplinyl 
30 oxazolyl, thiazolyl, oxadiazolyl isoxazolyl, imidazolyl, pyrazol-yl, thiadiazolyl, triazolyl, pyridyl 
pyrimidinyl, pyrazinyl, pyridazinyl, phenyl, or napthalenyl group, wherein the substiment is a - • 
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ring system, substitueht as defined herein, more preferably a substituent selected from the group 
consisting of phenyl, substituted-phenyl, thienyi, substituted thienyl, cycloaikyl, lower alkyl, 
branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and trifluoromethyloxy 

0 

21. A compound according to claim 1 wherein — ^ is imsubstituted quinolin-2-yI, 3- 
5 substituted quinolin-2-yl, 4-substituted quinoIin-2-yI, 6-substituted quinoIin-2-yl or 7 substituted 
quinolin-2-yl; an unsubstituted quinozalin-2^yl, 3-substituted quinozalin-2-yl, 6-substituted 
quinozalin-2-yl or 3,6-disubstituted quino2aIin-2-yl; unsubstituted quina2olin-2-yI, 4-substituted 
quina20lin-2-yI or 6-substituted quinazolin-2-yI; unsubstituted isoquinolin-3-yI, 6-substituted 
isoquinolin-3-yl or 7-substituted isoquinoIin-3-yl; 3-substituted-quina2olin-4-on-2-yl; iV- 

1 0 substituted quinolin-4-on-2-yI; 2-substituted-oxazol-4-yl or 2,5 disubstituted-oxazol-4-yl; 4- 
substituted oxa2ol-2-yl or 4,5-disubstituted-oxa2ol-2-yI; 2-substituted thiazol-4-yl or 2,5- 
disubstituted thiazol-4-yI; 4-substituted thiazol-2-yl or 4,5-disubstituted-thiazol-2-yl; 5- 
substituted-[l,2,4]oxadiazol-3-yl; 3-substituted-[I ^4] oxadiazol-5-yl; 5-substituted-imidazol-2- 
yl or 3,5-disubstituled-iniidazoI-2-yl; 2-substituteci-imidazol-5-yl or 23-disubstituted-imidazol- 

15 5-yl; 3-substituted-isoxazol-5-yl; 5-substituted-isoxazol-3-yI; 5-substitutedr[l ,2,4] thiadiazol-3- 
yl; 3-substituted-[l ,2,4]-thiadiazoI-5-yl; 2-substituted-[1 ,3,4]-thiadiazol.5-yI; 2-substituted- 
[l,3,4].oxadiazol-5-yI; l-substituted-pyra2ol-3-yl; 3-substituted-pyrazol-5-yl; 3-substituted- 
[lA4]-triazol-5-yl; l-substituted-[l,2,4]-tria2ol-3-yl; 3-substituted pyridin-2-yl, 5-substituted • 
pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstituted pyridin-2-yl; 3-substituted pyra2in-2- 

20 yl, 5-substituted pyrazin-2-yI, 6-substituted pyrazin-2-yl or 3,5 disubstituted-pyraan-2-yl; 5- 
substituted pyrimidin-2-yI or 6-substituted-pyrimidin-2-yl; 6-substituted-pyridazin-3-yl or 4,6- 
disubstituted-pyridazin-3-yl; unsubstituted napthalen-2-yl, 3-substituted napthalen-2-yl, 4- 
substituted napthalen-2-yl, 6-substituted napthalen-2-yl or 7 substituted napthalen-2-yl; 2- 
substituted phenyl, 4-substituted phenyl or 2,4-disubstituted phenyl; unsubstituted -benzothiazol- 

25 2-yl or 5-substituted-benzothiazoI-2-yl; unsubstituted benzoxazol-2yl or 5-substituted- 
ben20xa2ol-2yI; unsubstituted -benaimida2ol-2-yl or 5-substituted-ben2imida2ol-2-yl; 
unsubstituted -thiophen-2yl, 3-substimted -thiophen-2yl, 6-substituted -thiophen-2yl or 3,6- 
disubstituted-thiophen-2yI; unsubstituted -ben2ofuran-2-y, 3-substituted-ben2ofiiran-2-yl, 6- 
substituted-ben2ofuran-2-yl or 3,6-disubstituted-ben2oftiran-2-yl; 3-substituted-benzofuran-6-yl 

30 or 3,7-disubstituted-ben2ofuran-6-yl, ^yhe^ein the substituent is a ring system substituent. 
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Art 

22 A compound according to claim 21 wherein ^ — ^ is substituted by a substituent 
selected from the group consisting of phenyl, substituted-phenyl, thienyl, substituted thienyl^ 
cycloalkyl, lower alkyi, branched alkyl, fluoro, chloro, alkoxy, aralkyloxy, trifluoromethyl and 
trifluoromethyloxy. 

5 23. A compound according to claim 1 wherein R| and R2 are hydrogen; a = .1 ; A is -O-; and 
b = 0. 

24. A compound according to claim 1 wherein R| and R2 are hydrogen; a = 2; A is -0-; and 
b = 0. * 

25. A compound according to claim 1 whereiii a = 0; A is -0-. or -NR13- ; R13 is hydrogen or 
10 alkyl; Rj and R4 are both independently hydrogen; and b = 1 . 

26. A compound accordii^ to claim 1 wherein a = 0; A is -O- or -NR|3-; R13 is hydrogen or 



0 



alkyl; R3 and R4 are both independently hydrogen; b = 1 ; and ^ is 3-substituted quinolm- 
2-yl, 4-substituted quinolin-2-yl, 6-substituted quinolin-2-yl, 7 substituted quinolin-2-yl, 
♦unsubstituted quinoxalin-2-yI, 3-substituted quinoxalinr2-yl, 6-substituted quinoxalin-2-yl, 3,6- 

15 disubstituted quinoxaIin-2-yl, imsubstituted quinazolin-2-yl, 4-substituted quinazoIin-2-yl, 6- 
substituted quinazolin-2-yl, unsubstituted isoq\iinolin-3-yl, 6-substituted isoquinolin-3-yl, 7- 
substituted isoquinolin-3-yl, 4-substituted oxa2oI-2-yl, 4,5-disubstituted-oxazol-2-yl, 4-. 
substituted-thiazol-2-y 1, 4,5-disubstituted-thiazol-2-yl, 5-substituted -imida2ol-2-yl, 3 ,5- 
disubstituted-imida2ol-2-yl, I-substituted-pyTazol-3-yl, 3-substituted-pyrazol-5-yI, 3-substituted 

20 pyridin-2-yl, 5-substituted pyridin-2-yl, 6-substituted pyridin-2-yl or 3,5-disubstituted pyridin-2- 
yl, 3-substituted pyra2m-2-yl, 5-substituted pyra2in-2-yl, 6-substituted pyra2in-2-yl, 3,5 
disubstituted-pyrazin-2-yl, 5-substituted pyrimidin-2-yl, 6-substituted-pyrimidin-2-yl, 6- 
substituted-pyTidazin-3-yl, 4,6-disubstituted-pyridazin-3-yl, imsubstituted-benzothiazol-2-yl, 5- 
substituted-ben20thia2ol-2-yl, unsubstituted-benzoxa2ol-2-yl, 5-substituted-ben20xazol-2-yl, 

25 unsubstituted benzimidazol-2-yl, 5-substituted-ben2imida2ol-2-yI, 3-substituted-benzofuran-6-yI 
or 3,7-disubstituted-ben2ofuran-6-yL 



27. A compound of formula (la) 
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-e 






wherein: 



0_0 



and ^ — ^ are independently aryl, fused arylcycloalkenyl, fused aiylcycloalkyl, fused 
aiylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fiisrf^ 
5 heteroarylcycloalkyl, fused heteroaiylheterocyclenyl, or fused heterparylheterocyclyl; 

. A is -O-, -S., -SO-, -SO2-, -NRi3-, -C(0)-, -N(Ri4)C(0)-, -C(0)N(Ri5K -N(Ri4)C(0)N(Ri5H - 
C(Ri4>=N-, a chemical bond. 



15 



s 

Ri4 O R 



15 



>14 



. — N— t 



g 
R16 



15 



h 
R16 



-N- 



15 



Q Ri4 R 



or 



N— f 



15 



'h ^ » " ^ 'h 

R16 R16 
10 B is -0-,.S-, -SO-, -SC^-,-I^ir, a chemical bond, ethynylOT^^ 

C(0)NRir; 

D is -0-, -S-, a chemical bond, ethynylene. -N(R2o)C(0>, -C(0)-, or -C(O)N(R20>; 
£ is a chemical bond or an ethylene group; 
a is 0-4; 
15 bisO-4; 
c is 0-4; 
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disO-S; . 
e is 0-4; 
f is 0-6;. 

gisM; - 
5 his 1-4; 

Ru R3, Rs, R7, R9, and Ri I, are indcpendenUy hydrogen, halogexi, al^ 
alkoxycarbonyl or aralkyl; 

R2, R4, R^ R«, Rw and Ru, are independently -(CH2)q-X; 
q is 0-3; 

10 X is hydrogen, halogen, alkyUalkenyl,cycloaikyl,heterocyclyU^^ 

heteroaralkyl, hydroxy, alkoxy, aralkoxy, heteroaralkoxy, carboxyl, alkoxycarbonyl, tetrazolyl, 

acyl, acylHNSOj-. -SR23, or Y^Y^CO-; 

Y and Y are independently hydrogen, alkyi, aryl, aralkyl or heteroaralkyl, or one of Y and Y 

12 

is hydrogen or all^l and the other of Y and Y is acyi or aroyl; 
15 Y^ and Y^ are independendy hydrogen, all^Uaiyl, aralkyl or heteroaralkyl; 

Z is R21O2C-, R21OC-, cyclo-imide, -CN, RiiOzSHNCO-, R21O2SHN-, *(R2!)2NCO-, R21O- 2,4- 

thiazoUdinedionyl, or tetcazolyl; 

R* and R" are ring system substituents; 

Ri9 and R21 are independently hydrogeii, alkyl, aryl, cycloalkyl, or aralkyl; 
20 R|3, Rn, Ri9 and R23 are independently R22OC-, R22NHOC-, hydrogen, alkyl, aryl, heleroaiyl, 
cycloalkyl, hclerocyclyl, heteroaralkyl, or aralkyl; ' 
R14, Ri5, R16, R18 and R20 are independently hydrogen, alkyl, aralkyl, carbonyl, or 
alkoxycarbonyl; 

or Ri4, and R| 5 taken together witii the carbon and nitrogen atoms through which they are linked 
25 form a 5 or 6-membered azaheterocyclyl group; or 

when a is 2-4, then vicinal R| radicals taken together with the carbon atoms to which the Ri 
radicals are linked form an ethylene group;or 

when b is 2-4, then vicinal R3 radicals taken together with the carbon atoms to which the R3 
radicals are linked form an ethylene group; or 
30 when c is 2-4, then vicinal R5 radicals taken together with the carbon atoms to.which the R5 
radicals are linked form an ethylene group; or 



wo 00/64876 



PCT/USOO/11490 



10 



218 

when d is 2-5, then vicinal R? radicals taken together with the carbon atoms to which the R7 
radicals are linked form an ethylene group; or 

when e is 2-4, then vicinal R9 radicals taken together with the carbon atoms to which the R9 
radicsds are linked form an ethylene group; or 

when f is 2-6, then vicinal R\ \ radicals taken together with the carbon atoms to which the Rn 
. radicals are linked form an ethylene group; and 

R22 is hydrogen, alkyl, aryl, heteroaryl, cycloalkyl, heterocyclyl, heteroaralkyl, or aralkyi; or 

a pharmaceuticaily acceptable salt thereof, an N-oxide thereof, a hydrate thereof or a solvate 
thereof 

28. A.compoimd according to claim 27 
wherein 



0^0 



and — are independently aryl, fused arylcycloalkenyl, fused arylcycloalkyl, fused 
aiylheterocyclenyl, fused aiylheterocyclyl, heteroaryl, fiised heteroarylcycloalkenyl, fused 
15 heteroary Icycloalkyl, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
.c+d= 1 or 2; 
Bis-O-; 

R5, R^, R?! Rs are independently hydrogen; 
e = 0; 
20 f=0; 

D and E are a chemical bond; 

Z is R2JO2C-, R21OC-, cyclo-imide, -CN, R21O2SHNCO-, R21O2SHN., (R2i)2NC0-, R21O- 2,4- 
thiazolidinedionyl, or tetrazolyl; 
R' is lower alkyl, halo, alkoxy, aiyloxy or aralkyi; and 
25. R" is lower alkyl or halo. 

29. A compound according to claim 27 wherein 





Axn 



and are independently aryl, fused arylcycloalkenyl, fused arylcycloalkyl, fused 

arylheterocyclenyl, fused arylheterocyclyl, heteroaryl, fused heteroarylcycloalkenyl, fused 
3 0 heteroarylcycloalky 1, fused heteroarylheterocyclenyl, or fused heteroarylheterocyclyl; 
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c+d=lor2; 
Bis-0-; 

Rs, R6, R?, R« are independently hydrogen; 
e = 0: 
5 f=0; 

D and £ are a chemical bond; 
Zis.C02H; 

R' is lower alkyi, halo, alkoxy, aiyloxy or aralkyl; and 
R" is lower alkyl or halo. 

10 

30. A compound according to claim 27 wherein 
a = 0-2; 

b = 0.1;. 

A is -O- or -NRi3-; 
is; c+d=lor2; 
Bis-Os 

R2> R3> R4 Rsf R6» R79 and Rg are independently hydrogen; 
Ri3 is hydrogen, R22OC-, or alkyl; 
e = 0; 
20 f=0; 

D and E are a chemical bond; 
Zis-COjH; 

R* is lower alkyl, halo, alkoxy, aryloxy or aralkyl; and 
R" is lower alkyl or halo, 

25 

31. A compound according to claim 27 wherein 
a=lor2; 

Ais-0-; 
b » 0; 

30 Ru R2, R? and Rj are independently hydrogen; 
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Aril 

is optionally substituted phenyl; 
c = 0; 
B is -Os 
d-1; 
5 e = 0;' 
f-0; . 

D and E are a chemical bond; 
R' is hydrogen, halo or benzyioxy; 
R" is lower alkyi, preferably methyl; 
10 Zis-COzH. 

32. A conqpouzid according to claim 27 wherein: 
a= 1 or 2; 
Ais^; 
15 b = 0; 

Ri» R2, R5 and R^ are independently hydrogen; 




Aril 

is optionally substituted phenyl; 

c = l; 
BisO-; 
20 d = 0; 
e=0; 
f=0; 

D and E are achemical bond; 
R' is hydrogen, halo or benzyioxy; 
25 R" is lower alkyl, preferably methyl; 
Z is .CO2H. 



33. A compound according to claim 27 wherein: 
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a = 1 or 2; 
A is -0-; 
b = 0; 

Ri, R2,R7, Rs, Rii and Ra are independently hydrogen; 




Aril 

5 — ^ is optionally substituted phenyl; 

c = 0; 

Bis-O; 

d=l; 

e = 0; 
10 f=l; 

D and E aire a dhemical bond; 

R'ishalo; 

R" is lower alkyl, preferably methyl; 
Z is-COiH. 

15 

34. A compound according to claim 27 wherein: 

A is -O-; 
b = 0; 
20 c = 0-l; 
Bis-0-; 

d = 0 or 1, ^letein c+d = 1 or2; 

e = 0; 

f=0;. 

25 D and E are a chemical bond; 
R' is hydrogen, aralkoxy, or halo; 
R" is lower alkyl, preferably methyl; 
Zis<:02H. 



30 35. A compound according to claim 27 wherein: 
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Ais-0-; 
b = 0; 
c = 0; 
5 Bis-0-; 
d»l; 
e = 0; 
f=0; 

D and E are achemical bond; 

10 R' is hydrogen; 
R" is lower alkyl; 
Zis-COzH. 



36. A compound according to claim 27 wherein: 
15 , — ^ and — ^ are aryl or heteroacyl; 



A is -0- ; • 
.b«0; 
c-0; 
20 Bis-0-; 
d«l; 
e-0; 
f=0; 

D and E are a chemical bond; 
25 R* is hydrogen; 
R" is lower alkyl; 
Zis-COiH. . . 

37. A compound according to claim 27 wherein: 
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Arl 



is optionally substituted azaheteroaiyl; 




Ar □ 



is optionally substituted phenyl; 
a=l; • • 
Ais-Os 
5 b = 0; 
c = 0; 
Bis-Os 
d=l; 
e«0; 
10 f = 0; , 

D and E are a chemical bond; 
R' is hydrogen; 
R" is lower alkyl; 
ZisCOaH. 



15 



3S. A compound according to claim 27 wherein: 



0 



Arl 

is optionally substituted quinolinyU or a S*membered heteroaryl group wherein the 
heteroaryl group is substituted by optionally substituted phenyl or optionally substituted 
cyclohexyl; 



0 

^•^—^ is antic 



20 ^ — is optionally substituted phenyl; 
a=l; 
Ais-0-; 
b = 0; 
c = 0; 
25 Bis-0-; 
d«l; 
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e = 0; 
f=0; 

D and E are a chemical bond; 
R' is hydrogen; 
5 R" is lower alkyl; 
ZisCOaH. 

39. A compound according to claim 1 selected from the group ^ 
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.0. ^ ,0.^ ^ 

.OH 



OX.^ CO..^- °^-Ojr^ 



t 9 

^^^^^^^^^ 







Cr-^xr^ "^"XX"^ ^Xr'^ 
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o^N>f cXxn 





' a . 

or-^^ ^°xr-2: ^°-cr^ 




9 
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9 ■ 
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O OH * . 






9 





^^■tr^ ^°T:r"-£ 
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COs^«>Q^<»J^ crCCX'0>Q^°J^ Oik^°^Q.o-J^ 

C^^Of o^*^ 





» > 
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:i3X«^«^ '-tp^-^j:^ ocuj;^^^ 

O^.^.^ OCx^o^ 0X..^6. 

TCO^-jy-O. 00ra7°^ \jCxr-Xr^" 

o 

ov-^^^ ^X7°^ ,^x:r°^ 

"a 

^-xy-^ xxx^^ cxu^^ 



-XXX.^.^ CO^^Or^ 

» ' * 

i f 

6^^^ "^^^°^ ox.^^^ 

■ 'rO^^-cXX ''^T^r^ 
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43. A compound according to claim 1 selected &om the group consisting of 

10 
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» ' » 

a 

44. A compound according to claim 1 selected from die groiip consisting of 

' ;and 

45. A compound according to claim 1 selected from the group consisting of 

.co~-o^ co~-o^ <^°'^':^ 

; ;and 

46. A compound according to claim 1 selected firom the group consisting of 



.i-xr^ ^°-a°^ ^'O^^ 



: ; and 

47. A compound according to claim 1 selected from the group consisting of 
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48. A compound according to claim 1 of the fonnula 




49. A pharmaceutical composition comprising a phannaceutically acceptable amount of the 
compound according to claim 1 and a phannaceutically acceptable cairier. 
5 50. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound according to claim 1 having PPAR ligand binding activity, 
comprising administering to the patient a phannaceutically effective amount of the compound, or 
a phannaceutically acceptable salt thereof ^ . 

51. A method according to claim 50 wherein the disease is associated with a physiological 
.1 0 detrimental blood level of insulin, glucose, free fetty adds (FFA), or triclycerides. 

52. The method according to claim 51, wherein the physiological disorder is hyperglycemia. 

53. . The method according to claim 52, wherein the hyperglycemia is diabetes 

54. The method according to claim 52, wherein the hyperglycemia is Type II diabetes. 

55. The method according to claim 51, wherein the physiological disorder is 
15 hyperinsulinism. 

56. The method according to claim 55, wherein the hyperinsulinism is Syndrome X. 

57. The method according to claim 5 1 , wherein the physiological disorder is insulin 
resistance. 

58. The method according to claim 5 1 , wherein the physiological disorder is cardiovascular 
20 condition. 

59. The method according to claim 58, wherein the cardiovascular condition is 
atherosclerosis. 

60. The method according to claim 5 1 , wherein the physiological disorder is hyperlipidemia. 

6 1 . The method according to claim 5 1 , wherein the phy siologiical disorder is hypertension. 
25 62. The method according to claim 5 1, wherein the physiological disorder isan.eating 

disorder. 

63 . The method according to claim 50 wherein the mediating is agonistic. 
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64. The method according to claim 50 wherein the mediating is antagonistic. 

65. A method for mediating the activity of PPAR-y receptor comprising contacting said 
PPAR-y receptor with a compound of according to claim I . 

66. A pharmaceutical composidon comprising a pharmaceutically acceptable amount of the 
5 compound according to claim 27 and a pharmaceutically acceptable carrier. 

67. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compoimd according to claim 27 having PPAR ligand binding activity, 
comprising administering to the patient a pharmaceutically effective amount of the compound, or 
a pharmaceutically acceptable salt thereof. 

10 68. A method according to claim 67 wherein the diseaise is associated with a physiological - 
detrimental blood level of insulin, glucose, free fatty acids (FFA), or triclycerides. 

69. The method according to claim 67, wherein the physiological disorder is hyperglycemia, 

70. The method according to claim 69, wherein the hyperglycemia is diabetes 

71. The method according to claim 69, wherein the hyperglycernia is Type II diabetes. 

1 5 72. The method according to claim 67, wherein the physiological disorder is hyperinsulinism, 

73. The method according to claim 72, wherein the hyperinsulinism is Syndrome X. 

74. The method according to claim 67, wherein the physiological disorder is insulin 
resistance, 

75. The method according to claim 67, wherein the physiological disorder is cardiovascular 
20 disorder. , 

76. The method according to claim 75, wherein the cardiovascular disorder is atherosclerosis. 

77. ' The method according to claim 67, wherein the physiological disorder is hyperlipidemia. 

78. The method according to claim 67, v^erein the physiological disorder is hypertension. 

79. The method according to claim 67, wherein the physiological disorder is an eating 
25 disorder. 

. 80. The method according to claim 67 wherein the mediating is agonistic, 

8 1 . The method according to claim 67 wherein the mediating is antagonistic. 

82. A method for mediating the activity of PPAR receptor comprising contacting said PPAR 
receptor with a compound of according to claim 27. 

30 83. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa and PPARy ligand binding activity, comprising 
administering to the patient a pharmaceutically effective amount of the compound, or a 
pharmaceutically acceptable salt thereof, wherein said comoound is of the formula 
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84. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa ligand binding activity, comprising administering to 
the patient a pharmaceutically effective amount of the compound, or a phannaceutically 
acceptable salt thereof^ wherein said compoimd is selected from the group consisting of 




85 . A method of treating a patient suffering from a physiological disorder capable of being 
modiilated by a compound having PPAR5 ligand binding activity, comprising administering to 
the patient a pharmaceutically effective amount of the compoimd, or a pharmaceutically 
acceptable salt thereof, wherein said compoimd is of the formula; 




86. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARa and PPAR5 ligand binding activity, comprising 
administering to the padent a pharmaceutically effective amoxmt of the compound, or a 
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pharmaceutically acceptable salt thereof, wherein said compound is selected from the group 
consisting of: 

co~-oib co--^ <^°'^c^ 

; ;and ^ . 

87. A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPAR5 and PPARy ligand binding activity, comprising 
a dmin istering to the patient a pharmaceutically effective amount of the compound, or a 
pharmaceutically acceptable salt thereof, wherein said compound is selected from the group 
consisting of: 

;and 

88, A method of treating a patient suffering from a physiological disorder capable of being 
modulated by a compound having PPARy ligand binding activity, comprising adnainistering to 
the patient a pharmaceutically effective amoimt of the compound, or a pharmaceutically 
acceptable salt thereof, wherein said compound is selected from the group consisting of: 
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